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TABLE 4 
UNCONSOLIDATED MATERIAL MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Carbon disulfide 
Cliloroetliane 
Methylene chloride 
Toluene 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
50 
1.0 
1.0 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 
1,000 

2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ugA. 

2,100 
2,300 
910 

5 
1,000 

2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
UgA. 

730 
800 
220 
5 

1,000 
2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW01SG08139600S 

MWOISG 

Groundwater (GW) 

8/13/96 

ug/L 

R 

l.OU 
0.44 J 

110,000 
5.7 

24,700 

MW02SG08139600S 

MW02SG 

GW 

8/13/96 

ug/L 

R 

l.OU 

93,800 

248 

24,700 
194 

54,100 

MW03SG08149600S 

MW03SG 

GW 

8/14/96 • 

UgA. 

R 

1 

276 
145,000 

4,320 
22,600 
53,200 

352 
141,000 

Notes: 
Blank cell - Non-detected at presented quantitation limit. 
J - Result is below quant, limit or has been qualified as estimated due to QC outlier(s). 
UJ - Non-detected at reported QL. QL has been qualified as estimated due to QC outlier(s). 
U - Result qualified as non-detected at reported QL due to potential lab or field cont. 
R - Unusable result due to QC outlier(s). 
*- Drinking Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995. 
** Health based drinking water value (Revision 2 - June 5, 1995). 

# Aesthetic drinking water value (Revision 2 - June 5, 1995). Revision! 11/18/96 
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TABLE 4 
UNCONSOLIDATED MATERIAL MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Carbon disulfide 
Chloroetliane 
Metliylene chloride 
Toluene 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
50 
1.0 
1.0 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 
1,000 

2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ug/L 

2,100 
2,300 
910 

5 
1,000 

2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 
800 
220 

5 
1,000 

2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW03SG08149600D 

MW03SG 

GW 

8/14/96 

ug/L 

R 

0.92 J 

1.4 J 

291 
143,000 

4,050 
23,400 
52,400 

342 
142,000 

MW05SG08139600S 

MW05SG 

GW 

8/13/96 

ugA. 

R 

l.OU 

6.4 

79,900 

21,400 
183 

34,800 

MW06SG08149600S 

MW06SG 

GW 

8/14/96 

ug/L 

R 

2.6 J 

64,300 

14,400 
79 

FD-3 

MW06SG 

GW 

• 8/14/96 

ug/L 

R 

59,000 

13,200 
72.6 

Notes: 

Blank cell - Non-detected at presented quantitation limit. 

J - Result is below quant, limit or has been qualified as estimated due to QC outlier(s). 

UJ - Non-detected at reported QL. QL has been qualified as estimated due to QC outlier(s). 

U - Result qualified as non-detected at reported QL due to potential lab or field cont. 

R - Unusable result due to QC outlier(s). 

•- Drinking Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995. 

•* Health based drinking water value (Revision 2 - June 5, 1995). 

# Aestlietic drinking water value (Revision 2 - June 5, 1995). Revision! 11/18/96' 
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TABLE 4 
UNCONSOLIDATED MATERIAL MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Carbon disulfide 
Chloroetliane 
Metliylene chloride 
Toluene 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmium 
/Vrsenic 
Barium 
Calcium 
/\jitiniony 

Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ugA. 

100 
50 
1.0 
1.0 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 
1,000 

2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 

ug/L 

2,100 
2,300 
910 
5 

1,000 
2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 
800 
220 

5 
1,000 

2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW07SG08159600S 

MW07SG 

GW 

8/15/96 

ug/L 

R 

1.0 

13.2 
222 

108,000 

2,480 
25,300 
35,600 
1,270 

64,600 

MW08SG08159600S 

MW08SG 

GW 

8/15/96 

ugA. 

R 

3.5 J 

46,400 

12,600 

MW09SG08159600S 

MW09SG 

GW 

8/15/96 • 

ug/L 

R 

73,600 

20,400 
38.1 

5,310 

Notes: 

Blank cell - Non-detected at presented quantitation limit. 

J - Result is below quant, limit or has been qualified as estimated due to QC outlier(s). 

UJ - Non-detected at reported QL. QL has been qualified as estimated due to QC outlier(s). 

U - Result qualified as non-detected at reported QL due to potential lab or field cont. 

R - Unusable result due to QC outlier(s). 

*- Drinking Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995. 

** Health based drinking water value (Revision 2 - June 5, 1995). 

# Aesthetic drinking water value (Revision 2 - June 5, 1995). Revision! 11/18/96 
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TABLE 4 
UNCONSOLIDATED MATERIAL MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Carbon disulfide 
Chloroethane 
Methylene chloride 
Toluene 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phtlialate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
50 
1.0 
1.0 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 
1,000 

2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ug/L 

2,100 
2,300 
910 
5 

1,000 
2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 
800 
220 

5 
1,000 

2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW10SG08159600S 

MWIOSG 

GW 

8/15/96 

ug/L 

R 
0.41 J 

90,500 

26,700 
94.9 

19,000 

MW12SG08159600S 

MW12SG 

GW 

8/15/96 

ug/L 

R 

0.76 J 

70,500 
5.6 
140 

11,800 
132 

7,970 

MW13SG08159600S 

MW13SG 

GW 

8/15/96 ' 

ug/L 

R 

5.0UJ 

90,500 

24,800 
465 

6,890 

Notes: 

Blank cell - Non-detected at presented quantitation limit. 

J - Result is below quant, limit or has been qualified as estimated due to QC outlier(s). 

UJ - Non-detected at reported QL. QL has been qualified as estimated due to QC outlier(s). 

U - Result qualified as non-detected at reported QL due to potential lab or field cont. 

R - Unusable result due to QC outlier(s). 

*- Drinking Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995. 

** Health based drinking water value (Revision 2 - June 5, 1995). 

Aesthetic drinking water value (Revision 2 - June 5, 1995). # Revision I 11/18/96 
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TABLE 5 
BEDROCK MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Benzene 
Carbon disulfide 
Methylene chloride 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesitmi 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
5.0 
50 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 

5 
2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ug/L 

2,100 
5 

2,300 
5 
2 

6 

5 
50 

2.000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 
5 

800 
5 
2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW01SB08139600S 

MWOISB 

Groundwater (GW) 

8/13/96 

ug/L 

R 

l.OU 

99,200 

569 

26,300 
149 

47,100 

MW01WB08139600S 

MWOIWB 

GW 

8/13/96 

ug/L 

R 

l.OU 

120,000 

974 
7,120 
30,400 

333 
109,000 

MW02SB08139600S 

MW02SB 

GW 

8/13/96 

ug/L 

R 

l.OU 

6J 

78,700 

37,000 
20,000 

5,990 
69.9U 

Notes: 
Blank cell - Non-detected at presented quantitation limit. 
J - Result is below quant limit or has been qualified as estimated due to QC outlier(s). 
UJ - Non-detected at reported QL. QL has been qualified as estimated due to QC outUer(s). 
U - Result qualified as non-detected at reported QL due to potential lab or field cont. 
R - Unusable result due to QC outher(s). 
•- E>rinking Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995. 
* * Health based drinking water value (Revision 4 - June 5,1995). 
# Aesthetic drinking water value (Revision 4 - June 5, 1995). 

Revision 1 12/10/96 



Table 2 
Unconsolidated Material Monitoring Well Field Parameter Summary 

Albion-Sheridan Township Landfill 
(Units in Feet) 

Well ID 

MW1SG 
MW2SG 
MW3SG 
MW4SG 
MW5SG 
MW6SG 
MW7SG 
MW8SG 
MW9SG 
MW10SG 
MW11SG 
MW12SG 
MW13SG 

Date 

13-Aug 
13-Aug 
14-Aug 
14-Aug 
13-Aug 
14-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 

T.O.C. 
Elevation 

982.36 
977.93 
978.88 
978.03 
970.69 
969.73 
963.91 
980.58 
959.47 
949.98 

NS 
950.57 
949.49 

Depth of 
Water 

33.37 
28.76 
32.52 
32.16 
22.18 
22.87 
17.66 
25.56 
13.93 
4.79 

NS 
6.28 
4.27 

Elevation of 
Water 

948.99 
949.17 
946.36 
945.87 
948.51 
946.86 
946.25 
955.02 
945.54 
945.19 

NS 
944.29 
945.22 

Volume 
Purged (gal.) 

4.5 
4.25 

7.0 
4.5 
4.5 

4 
5 

4.5 
4 

2.5 
NS 
1.5 

6 

pH 
(S.U.) 

6.83 
7.43 
6.35 
6.5 

7.43 
6.36 
6.51 
6.45 
6.39 
6.77 

NS 
6.6 

6.61 

Specific 
Cond. (us) 

670 
712 

1612 
529 
611 
365 

1333 
316 
524 
679 
NS 

457 
642 

Temperature 
(C°) 

12.5 
12 
13 
14 
12 
13 
13 
12 
13 
14 

NS 
17 
15 

Eh 
(mV) 

1167 
90 
64 

127 
100 
62 

145 
62 
30 

166 
NS 
81 
34 

DO 

(%) 

5.3 
38 
23 
10 
48 
15 
44 
11 
24 
NS 
49 
46 

NS: Not sampled - well destroyed. 
SO: Shallow Glacial 
Eh; Oxidation Reduction Potential 
DO: Dissolved Oxygen 

s \6i;i3045\pdreport\lbl2.xli Page 1 



Table 3 
Bedrock Monitoring Well Field Parameter Summary 

Albion-Sheridan Township Landfill 
(Units in Feet) 

Well ID 

MW01WB 
MWOISB 
MW02WB 
MW02SB 
MW03WB 
MW03SB 
MW4SG 
MW04WB 
MW04SB 
MW04DB 
MW05SB 
MW06WB 
MW06SB 
MW07WB 
MW07SB 
MW08WB 
MW08SB 
MW09WB 
MW09SB 
MW16SB 
MW16DB 

Date 

13-Aug 
13-Aug 
13-Aug 
13-Aug 
14-Aug 
14-Aug 
14-Aug 
14-Aug 
14-Aug 
14-Aug 
13-Aug 
14-Aug 
14-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 

T.O.C* 
Elevation 

982.20 
982.2 

977.33 
977.62 
978.65 
978.15 
978.03 
977.73 
978.03 
977.8 

970.01 
969.81 
969.77 
963.64 
962.88 
981.83 
7-Sep 

959.48 
960.06 
951.83 
951.85 

Depth of 
Water 

33.76 
33.81 
28.49 
29.1 

32.76 
32.16 
32.16 
31.87 
32.19 
32.04 
23.45 
24.28 
23.93 
18.88 
17.12 
35.9 
35.9 

13.92 
14.23 
6.48 
6.36 

Elevation of 
Water 

948.44 
948.39 
948.84 
948.52 
945.89 
945.99 
945.87 
945.86 
945.84 
945.76 
946.56 
945.53 
945.84 
944.76 
945.76 
945.93 
945.93 
945.56 
945.83 
945.35 
945.49 

Volume 
Purged (gal.) 

14.0 
10.0 
14.0 
20.0 
15.0 
19.5 
4.5 

15.5 
21.5 
35.0 
11.5 
15.0 
23.0 
15.5 
23.0 
20.0 
20.0 
18.0 
23.5 
15.5 
35.0 

pH 
(S.U.) 

7.54 
7.7 

8.03 
7.81 
7.09 
7.33 
6.5 
6.4 

6.46 
6.48 
7.34 
6.32 
6.36 
6.68 
6.22 
6.36 
6.36 
6.29 
6.43 
6.77 
6.83 

Specific 
Cond. (us) 

1240 
924 
897 
913 

1571 
1019 
529 

1094 
1842 
884 
721 

1001 
1126 
591 
497 
937 
937 

1022 
1245 
941 
569 

Temperature 
(C°) 

13 
13 

13.5 
15 
14 
14 
14 
15 
14 
15 
13 
14 
14 
13 
13 
13 
13 
13 
13 
12 
12 

Eh 
(mV) 

106 
111 
64 
74 
97 

111 
127 
123 
141 
127 
106 
128 
148 
142 
64 

130 
130 
138 
135 
145 
128 

DO 
% 

12 
3 
9 

10 
31 
21 
23 
40 
23 
15 
3 

16 
18 
12 
24 
12 
12 
8 
2 

23 
37 

* Except for MW16 elevations, T.O.C. elevations were obtained from the Remedial Investigation Report (WWES April, 1994) 
WB: Weathered Bedrock. 
SB: Shallow Bedrock. 
DB: Deep Bedrock. 
Eh: Oxidation Reduction Potential 
DO: Dissolved Oxygen 

s:\6E13045\pclrcpon\cbl2.xls Page 1 
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TABLE 5 
BEDROCK MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Benzene 
Carbon disulfide 
Methylene chloride 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
5.0 
50 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximiun 

Contaminant 

Level* 

ug/L 

5 

5 
2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ug/L 

2,100 
5 

2,300 
5 
2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 
5 

800 
5 
2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW02WB08139600S 

MW02WB 

GW 

8/13/96 

ug/L 

R 

l.OU 

94,300 
6.4U 

24,200 
305 

56,100 

MW03SB08149600S 

MW03SB 

GW 

8/14/96 

ug/L 

R 

137,000 

876 

35,100 
96.4 

39,100 

MW03WB08149600S 

MW03WB 

GW 

8/14/96 

ug/L 

R 

0.85 J 

5.5J 

350 
148,000 

5,330 
24,000 
51,700 

297 
151,000 

Notes: 
Blank cell - Non-detected at presented quantitation limit 
J - Result is below quant, limit or has been qualified as estimated due to QC outlier(s). 
UJ - Non-detected at reported QL. QL has been qualified as estimated due to QC outlier(s). 
U- Result qualified as non-detected at reported QL due to potential lab or field cont 
R - Unusable result due to QC outlier(s). 
•- Drinking Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995 
*• Health based drinking water value (Revision 4 - June 5,1995). 
# Aesthetic drinking water value (Revision 4 - June 5, 1995). 

Revuion 1 12/10/96 
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TABLE 5 
BEDROCK MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ED 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Benzene 
Carbon disulfide 
Methylene chloride 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
5.0 
50 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 

5 
2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Conun. 

Cleanup 

Criteria** 
ug/L 

2,100 
5 

2,300 
5 
2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 
5 

800 
5 
2 

6 

5 
50 

2.000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW04SG08149600S 

MW04SG 

GW 

8/14/96 

ug/L 

R 

7.9 

66,900 

1,810 

16^00 
287 

FD-2 

MW04SG 

GW 

8/14/96 

ug/L 

R 

8.8 

71,300 

1,940 

18,100 
306 

MW04SB08149600S 

MW04SB 

GW 

8/14/96 

ug/L 

4.2 J 
0.96 J 

10 
331 

83,900 

45,400 
36,800 

90.7 
82,200 
51.9 U 

MW04WB08149600S 

MW04WB 

GW 

8/14/96 

ug/L 

R 

15.8 
248 

83,900 

1,100 
18,600 
31,600 
71.9 

66,800 

Notes: 
Blank cell - Non-detected at presented quantitation limit. 
J - Result is below quant, limit or has been qualified as estimated due to QC outliei(s). 
U J - Non-detected at reported QL. QL has been qualified as estimated due to QC outlier(s). 
U - Result qualified as non-detected at reported QL due to potential lab or field cont 

Unusable result due to QC outlier(s). 
Drinking Water Regulations and Health Advisories. OfCce of Water, U.S. EPA. May 1995 
Health based drinking water value (Revision 4 - June 5,1995). 
Aesthetic drinking water value (Revision 4 - June 5, 1995). 

R-

Revision 1 12/10/96 
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TABLE 5 
BEDROCK MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Benzene 
Carbon disulfide 
Methylene chloride 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitafion 

Limit (QL) 

ug/L 

100 
5.0 
50 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 

'• 20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 

5 
2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ug/L 

2,100 
5 

2,300 
5 
2 

6 

5 
50 

2,000 

6 
300# 

1,200.000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residendal 

Cleanup 

Criteria** 
ug/L 

730 
5 

800 
5 
2 

6 

5 
50 

2,000 

6 
300# 

420.000 
180 

160,000 
2,400 

MW04DB08149600S 

MW04DB 

GW 

8/14/96 

ug/L 

R 

93,800 

547 

26,200 
55.5 

8,310 
29.6 

MW05SB08139600S 

MW05SB 

GW 

8/13/96 

ug/L 

R 

l.OU 

105,000 

603 
6,420 
31,300 

88.6 
15,800 

MW06SB08149600S 

MW06SB 

GW 

8/14/96 

ug/L 

R 
0.52 J 

0.49 J 

1 
130 
249 

83,600 

3,330 
42,600 
36,400 

135 
66,400 

Notes: 
Blank cell - Non-detected at presented quantitation limit 
J - Result is below quant limit or has been quahfied as estimated due to QC outliei(s). 
UJ - Non-detected at reported QL. QL has been qualified as estimated due to QC outhei(s). 
U- Result qualified as non-detected at reported QL due to potential lab or field cont 
R - Unusable result due to QC outlier(s). 
*- Drinkiog Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995 
•* Health based drinking water value (Revision 4 - June 5,1995). 
# Aesthetic drinking water value (Revision 4 - June 5,1995). 

Revision 1 12/10/96 
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TABLE 5 
BEDROCK MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ED 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Benzene 
Carbon disulfide 
Methylene chloride 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmiimi 
Arsenic 
Barium 
Calcium 
Anfimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
5.0 
50 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 

5 
2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ug/L 

2,100 
5 

2,300 
5 
2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 

5 
800 
5 
2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW06WB08149600S 

MW06WB 

GW 

8/14/96 

ug/L 

R 

0.45 J 

2.3 J 

32.9 
245 

99,100 

1,060 
14,900 
30,600 
95.7 

53,200 

MW07SB08159600S 

MW07SB 

GW 

8/15/96 

ug/L 
MS/MSD 

R 

5.0UJ 

76,300 5,000 

19,000 

19,900 

MW07WB08159600S 

MW07WB 

GW 

8/15/96 

ug/L 

R 

5.0UJ 

73,900 

530 

20.100 
137 

18,400 
43 

Notes: 
Blank cell - Non-detected at presented quantitation limit 
J - Result is below quant limit or has been qualified as estimated due to QC outher(s). 

Non-detected at reported QL. QL has been qualified as estimated due to QC outlier(s). 
Result qualified as non-detected at reported QL due to potential lab or field cont 
Unusable result due to QC outlier(s). 
Drinking Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995 
Health based drinking water value (Revision 4 - June 5,1995). 

Aesthetic drinking water value (Revision 4 - June 5, 1995). 

UJ 
U-
R-

# 

Revision 1 12/10/96 
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TABLE 5 
BEDROCK MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Benzene 
Cartwn disulfide 
Methylene chloride 
Vinyl chloride 

BNA Cmpds. 
bis (2-Etiiylhexyl) phthalate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
5.0 
50 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximum 

Contaminant 

Level* 

ug/L 

5 

5 
2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ug/L 

2,100 
5 

2,300 
5 
2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 
5 

800 
5 
2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW08SB08159600S 

MW08SB 

GW 

8/15/96 

ug/L 

R 

119,000 

753 

32,900 
138 

33,600 

MW08WB08159600S 

MW08WB 

GW 

8/15/96 

ug/L 

R 

54,800 

186 

14,500 
25.4 

MW09SB08159600S 

MW09SB 

GW 

8/15/96 

ug/L 

R 

0.87 J 

1.4 J 

352 
124,000 

5.2 
1,490 
18,800 
40,200 

95.9 
80,300 

Notes: 
Blank cell - Non-detected at presented quantitation limit 
J - Result is below quant limit or has been qualified as estimated due to QC outUer(s). 

Non-detected at reported QL. QL has been qualified as estimated due to QC outUer(s). 
Result qualified as non-detected at reported QL due to potential lab or field cont 
Unusable result due to QC outliei(s). 
Drinking Water Regulations and Health Advisories. Oflice of Water, U.S. EPA May 1995 
Health based drinking water value (Revision 4 - June 5,1995). 
Aesthetic drinking water value (Revision 4 - June 5, 1995). 

UJ 
U-
R-
»_ 

Revision 1 12/10/96 



7 of 7 

TABLE 5 
BEDROCK MONITORING WELL ANALYTICAL SUMMARY 

ALBION-SHERIDAN TOWNSHIP LANDFILL 
ALBION, MICHIGAN 

Sample ID 

Location 

Sample Type 

Sample date 

Units 

Volatile Organic Cmpds. 
Acetone 
Benzene 
(Carbon disulfide 
Methylene chloride 
Vinyl chloride 

BNA Cmpds. 
bis (2-Ethylhexyl) phthalate 

Dissolved Metals 
Cadmium 
Arsenic 
Barium 
Calcium 
Antimony 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Zinc 

Quantitation 

Limit (QL) 

ug/L 

100 
5.0 
50 
1.0 
1.0 

5.0 

0.50 
5.0 
200 
5000 
5.0 
100 

5000 
5000 
20.0 
5000 
20.0 

Maximimi 

Contaminant 

Level* 

ug/L 

5 

5 
2 

6 

5 
50 

2,000 

6 

MI Act 451 

Part 201 

Ind./Comm. 

Cleanup 

Criteria** 
ug/L 

2,100 
5 

2,300 
5 
2 

6 

5 
50 

2,000 

6 
300# 

1,200,000 
500 

450,000 
2,400 

MI Act 451 

Part 201 

Residential 

Cleanup 

Criteria** 
ug/L 

730 
5 

800 
5 
2 

6 

5 
50 

2,000 

6 
300# 

420,000 
180 

160,000 
2,400 

MW09WB08159600S 
MW09WB 

GW 

8/15/96 

ug/L 

R 

0.44 J 

0.49 J 

207 
109,000 

8,260 
32,400 
95.6 

54,600 

MW16SB08159600S 

MW16SB 

GW 

8/15/96 

ug/L 

R 

7.9 

99,500 

1,320 
13,600 
31,400 

202 
51,900 

MW16DB08159600S 

MW16DB 

GW 

8/15/96 

ug/L 

R 

0.5J 

78,300 

610 

25,500 
36.6 

15,400 

Notes: 
Blank cell - Non-detected at presented quantitation lunit 
J - Result is below quant limit or has been qualified as estimated due to QC ouUier(s). 
UJ - Non-detected at reported QL. QL has been quahfied as estimated due to QC outUer(s). 
U - Result quaUfied as non-detected at reported QL due to potential lab or field cont. 

Unusable result due to QC outlier(s). 
Drinking Water Regulations and Health Advisories. Office of Water, U.S. EPA. May 1995 
Health based drinking water value (Revision 4 - June 5,1995). 
Aesthetic drinking water value (Revision 4 - Jime 5, 1995). 

R 

# 

Revision 1 12/10/96 
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DECLARATION 

SELECTED REMEDIAL ALTERNATIVE 
FOR THE 

ALBION-SHERIDAN TOWNSHIP LANDFILL. SITE 
Albion, Michigan 

Statement of Basis and Purpose 

This decision document presents the selected remedial action and 
contingent remedial action for the Albion-Sheridan Township 
Landfill Site, Albion, Michigan, which were chosen in accordance 
with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980, as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986, and, to the 
extent practicable, the National Oil and Hazardous Substances 
Pollution Contingency Plan (NOP). This decision is based on the 
administrative record for this Site. The State of Michigan 
concurs with this decision. 

Assessment of the Site 

Actual or threatened releases of hazardous substances from this 
Site, if not addressed by implementing the response action in ' 
this Record of Decision (ROD), may present an imminent and 
substantial endangerment to public health, welfare, or the 
environment. 

Description of the Selected Remedy 

The purpose of this remedy is to reduce the risks associated with 
exposure to the contaminated materials on-site and to eliminate 
or reduce migration of contaminants to the groundwater, and to 
reduce the risks associated with arsenic contamination in the 
groundwater. The remedy includes treatment of principal threat 
waste, but other contaminants will remain on-site above health-
based levels. Human health and the environment will be protected 
from these remaining contaminants by capping the wastes. 

The major components of the selected remedy include: 

Removal and off-site treatment and disposal of drums 
which contain hazardous and liquid wastes from Test Pit 
Area #9 and other drums encountered during grading of 
the landfill surface; 

Construction of a solid waste landfill cover (cap) 
which makes use of a Flexible Membrane Liner (FML) over 
the entire landfill mass; 

Use of institutional controls on landfill property to 
limit both land and groundwater use and on adjacent 



property to limit only groundwater use until the clean
up standard is attained (estimated at 14 years); 

Installation of an active landfill gas collection 
system including flaring to treat the off-gas from the 
landfill, unless U.S. EPA approves passive venting 
following design studies; 

Monitoring of groundwater to ensure effectiveness of 
the remedial action in lowering the arsenic 
concentration in groundwater through, natural oxidation. 

The following contingent remedy for groundwater treatment is also 
selected for the site: 

Treatment of groundwater by in-situ oxidation if, five 
years after landfill cap installation, the arsenic 
contamination in the groundwater is not declining at 
the specified rate or if contamination threatens 
residential wells. 

Statutory Determinations 

The selected remedy and the contingent remedy for groundwater are 
both protective of human health and the environment, comply with 
Federal and State requirements that are legally applicable or 
relevant and appropriate to the remedial action, and are cost 
effective. The selected remedy and the contingent remedy both 
utilize permanent solutions and alternative treatment or resource 
recovery technologies to the maximum extent practicable. Both 
remedies also satisfy the statutory preference for remedies that 
employ treatment that reduces toxicity, mobility, or volume as a 
principal element. 

A review will be conducted within five years after commencement of 
the remedial action to ensure that the remedy continues to provide 
adequate protection of human health and the environment because 
this remedy will result in hazardous substances remaining on site 
above health-based levels. 

State Concurrence 

The State of Michigan is in agreement with the selected remedy and 
the contingent remedy for this site and has provided U.S. EPA with 
a letter of concurrence. 

Valdas V. Adamkus Date ^ 
Regional Administrator 
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JERRY C.BARTWK 
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JOHN ENGLER, Governor 

DEPARTMENT OF NATURAL RESOURCES 
STE-/EN8 T MASON BUILDiNO. PO BCX 33024. LANSIHO Ml 4M09-7528 

ROLAND HARMES, Olrsetor 

March 24, 1395 

Mr. Valdas V.: Adamkus, R-19J ;i 
Administrator, Region 5 ij 
U.S. Environmental Protection Agency 
77 West Jackson Boulevard ; | 
Chicago, Illinois 60604-3590 "1,1. 
Dear Mr. Adamkus: 

• li 

! 
Thp Michigan Department of Natural Resources (MDNR|, on behalf of the State of 
Michigan, has reviewed the draft Record of Decision (ROD) for the Albion-
Sheridan Tnwn.ship Landfill Superfund site in Albion,. Calhoun County, Michigan. 
which we received on February 9, 1995. We are pleased to inform you thai we 
concur with thp remedy outlined in the draft ROD for this site. 

The major component.*; of this remedy include: 

The 
the 

!" J 
Removal and off-sitA treatment and disposali of drums which contain 
hazardous and liquid wastes from Test Pit Arfea #9 and other drums 
encountersd during grading of the landfill jsjiirface; 

Construction of a 
Flexible Membrane 

solid wasta 
Liner; 

landfill covert which makes use of a 

Use of institutional controls on landfill prjipperty to limit land and 
groundwater usage, and on adjacent propertyito limit groundwater usage 
until the cleanup standard is attained (estimated at 14 years); 

Installation of an active landfill gas collelction system, including 
flaring to treat the off-gas from the lAndf'^jll, unless the U.S. 
Environmental Protection Agency (EPA) apprbries passive venting following 
design studies; etnd ^1 

Monitoring of groundwater to ensure effectIvfenpss of the remedial action 
in lowering the arsenic concentration in grpundwater through natural 
oxidation. i |i 

following contingent remedy f o r groundwater trBatment i."; 
site: i ' h • 

also selected for 

Treatment of groundwater by in-situ oxidation if, five years after 
landfill cap installation, the arsenic contamination in the groundwater 
is not declining at the specified rate or i| contamination threatens 
residential wells. il 

RfiV. 02/M 



-•UFERFiJiJu 

Mr. Valdas V. Adamkus -2- Marcn 24, 1995 

At a minimum, this remedy will achieve the substantive ryquir-KdittiiLi uf d 
Type C cleanup under the Micrigan Environmental Reiponse Act (MERA), 1982 
PA 307, as amended, h'owever, the ROD only requires long-term monitoring until 
the cleanup standards are attained, plus five years of monitoring beyond that 
time to ensure that the standards continue to be .met. Additional monitoring, 
or remedial actions may be necessary in accordance;;with R 299.5719(1) of the 
MERA in order to assure the effectiveness and integrity of the remedial action 
beyond that time. ; ;̂' 

We look forward to the implementation of this remedy for the Albion-Sheridan. 
Township Landfill Superfund site. If you have any questions, please feel free 
to contact Mr. William Bradford. Chief, Superfund .Section, Environmental 
Response Division, at 517-373-8815, or you may contact me. 

SincerelyJvi'; 

Russell J. Hardinq 
Deputy Director 
517-373-7917, 

cc: Mr. James Mayka, EPA 
Ms. Leah Evison, EPA 
Mr. Alan J. Howard, MDNR 
Mr. William Bradford, MDNR , :y 
Ms. Lisa Summerfield, MDNR ,; 
Mr. James Myers, MDNR/Albion-Sheridan Filei^JZ) 

ill 
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SUMMARY OF REMEDIAL ALTERNATIVE SELECTION 

A. SITE LOCATION AND DESCRIPTION 

The Albion-Sheridan Township Landfill site (the "site") is an 
inactive landfill located at 29975 East Erie Road approximately 
one mile east of Albion, Michigan on the eastern edge of Calhoun 
County. The landfill is approximately 18 acres in area and its 
boundaries are shown in Figure 1. 

B. SITE HISTORY 

From 1966 to 1981, the landfill was privately owned and operated 
by Mr. Gordon Stevick. The landfill accepted municipal refuse 
and industrial wastes from households and industries in the City 
of Albion and nearby townships. In the early 1970s, the Michigan 
Department of Natural Resources (MDNR) approved the landfill to 
"accept metal plating sludges. Other materials, such as paint 
wastes and thinners, oil and grease, and dust, sand, and dirt 
containing fly ash and casting sand were also disposed of at the 
site. In 1980, the MDNR collected and analyzed samples of non-
containerized sludges that were being disposed at the site. The 
sludges contained heavy metals, including chromium (250,000 
mg/kg), zinc (150,000 mg/kg), nickel (1,000 mg/kg) and lead (280 
mg/kg). The sludges remain buried at the site. The landfill 
ceased operation in 1981. 

In 1986, a U.S. EPA Field Investigation Team (FIT) contractor, 
performed a Site Screening Inspection for purposes of scoring the 
site per the Hazard Ranking System (HRS) . In 19.88, U.S. EPA 
proposed the Albion-Sheridan Township Landfill Site for inclusion 
on the National Priorities List (NPL), and in 1989, the Albion-
Sheridan Township Landfill Site was officially placed on the NPL 
and designated a Superfund site. 

During 1988 and 1989, a U.S. EPA Technical Assistance Team 
conducted site inspections and observed surface debris on the 
landfill, including drums which appeared to contain grease and 
paint waste. Sampling showed that some drums contained wastes 
classified as hazardous under RCRA because they were toxic and 
ignitable. Some samples contained VOCs, including ethylbenzene, 
toluene, tetrachloroethylene, 1,1,1-trichloroethane, and xylene. 

As a result of its findings up to 1989, U.S. EPA determined that 
a removal action was appropriate. On March 19, 1990, U.S. EPA 
issued a Unilateral Administrative Order to five potentially 
responsible parties (PRPs). On May 3, 1990, the UAO was amended 
to delete one of the parties. 

Later in 1990, two PRPs performed the removal. They removed 
approximately 46 drums from the surface of the landfill. Twenty-



two of these were overpacked and sent to an off-site facility for 
incineration. The remaining 24 drums were crushed and sent to a 
Type 2 landfill. 

In 1991, the Albion-Sheridan Township Landfill Site was selected 
as a demonstration site for the presumptive remedy for CERCLA 
municipal landfill sites, one of the tools of acceleration within 
the Superfund Accelerated Clean-up Model (SACM). OSWER 
Directives No. 9355.3-11 "Conducting Remedial 
Investigations/Feasibility Studies for CERCLA Municipal Landfill 
Sites" and No. 9355.0-49FS "Presumptive Remedy for CERCLA 
Municipal Landfill Sites" establish containment as the 
presumptive remedy for CERCLA municipal landfills and provide 
guidance for streamlining the RI/FS process at these sites. 

On June 3, 1991, U.S. EPA mailed special notice letters to six 
PRPs to begin negotiations for conducting a remedial 
investigation/feasibility study (RI/FS). No good faith offer was 
submitted by the deadline, and as a result, U.S. EPA performed 
the RI/FS using. Superfund money. 

U.S. EPA initiated the Remedial Investigation/ Feasibility Study 
(RI/FS) in January 1992. The work was performed by a contractor 
under the Alternative Remedial Contract Strategy (ARCS). U.S. 
EPA placed the completed reports in the Administrative Record in 
September 1994. 

C. COMMUNITY PARTICIPATION 

The Responsiveness Summary in Section L discusses the involvement 
of the community during the RI/FS and remedy selection process 
and shows that the public participation requirements of CERCLA 
Sections 113(k)(2)(i-v) and 117 have been met at this site. The 
decision is based on the Administrative Record. 

D. SUMMARY OF CXJRRENT SITE CONDITIONS 

The RI Report in the Administrative Record documents the methods 
and results of the remedial investigation at the Site and 
additional details concerning site conditions may be found in 
that document. A summary of U.S. EPA's findings is given below. 

1. Adjacent Land Use 

A combination of residential, agricultural, commercial, and 
industrial properties surrounds the Albion-Sheridan Township 
Landfill. One residence is located immediately adjacent to the 
landfill to the south and five additional residences are located 
approximately 1000 to 1500 feef southwest of the landfill along 
East Erie Road. An active railroad track borders East Erie Road 



to the south of the landfill, and beyond the railroad tracks lies 
the North Branch of the Kalamazoo River. South of the river is 
agricultural land. 

The site does not fall within the flood plain of the river. 
There are wetlands south of the site adjacent to the river, which 
are not expected to be impacted by site activities. 

Amberton Village housing development is located adjacent to the 
site on the'east side, with the closest residences approximately 
500 feet from the landfill. Several residences and commercial 
businesses are located along Michigan Avenue approximately 500 
feet north of the site. Immediately west of the site is 
undeveloped land formerly used for agriculture. Orchard Knoll 
subdivision is located approximately 1,500 feet northwest of the 
landfill. Approximately 2,000 feet northwest of the site is a 
landfill associated with Brooks Foundry. Approximately one mile 
west is the city of Albion, with a population of 10,066 according 
to the 1990 census. This figure does not include approximately 
1,700 students enrolled at Albion College in the City of Albion. 

2. Landfill 

The landfill is currently covered with 1 to 4 feet of silty sand 
and some gravel. Cover thickness averages approximately 2 feet. 
Refuse is present within the cover material at some locations, 
includihg sludge, glass fragments and insulation. The landfill 
surface is currently subsiding at rates of 0.04 feet to 0.13 feet 
per year. Refuse material is scattered at the ground surface 
throughout the landfill, particularly on slopes. This material 
includes metal, plastic, concrete, asphalt, 55-gallon drums, 
wood, tires, a storage tank, and a junk crane. 

Surface geophysical data indicate that the landfill contains 
considerable metallic debris, consistent with what one would 
expect of disposal practices associated with a municipal landfill 
which accepted a variety of industrial wastes. Test pitting 
conducted by the MDNR uncovered one area of concentrated drum 
disposal, designated Test Pit Area 9 (TP-9), where an estimated 
200 to 400 drums are present. MDNR test results show that some 
of the drums contain liquid and solid wastes and suspected paint 
sludges, including up to 2.7 ppm arsenic, 73 0,000 ppm 1,2,4-
trimethyl benzene, 40,000 ppm m/p-xylene, 6,500 ppm acetone and 
2,400 ppm aluminum. Test pitting results are summarized in a 
report entitled Technical Memorandum No. 1 prepared by ABB 
Environmental Services, Inc., dated September 14, 1994, which is 
included in the Administrative Record. 

The landfill ranges from 16 to 35^feet in thickness. During 
drilling of wells, U.S. EPA encountered refuse which was 
interlayered with medium to fine sand. The refuse included 
paper, cardboard, plastic, various metals, cloth, newsprint, 



rubber, leather, wood, glass,- suspected foundry sand, styrofoam, 
and purple and white crystalline material. 

U.S. EPA encountered landfill gases during installation of wells 
and subsidence monuments on the landfill, including some VOCs at 
concentrations greater than 10,000 ppm. Subsurface samples 
contained up to 1,500 ppm VOCs. Additional information regarding 
landfill gases may be found in Section 3 of the RI. 

Samples of landfill waste from borings contained numerous 
contaminants, including 10 VOCs, 19 semi-volatile organic 
compounds (SVOCs), and 11 pesticides/PCBs. The most concentrated 
contaminant was 4-Methyl phenol at 15 mg/kg. Several inorganic 
substances were present above background levels in subsurface 
soils, including antimony, arsenic, chromium, copper, lead, 
mercury, and zinc. The highest concentrations include lead at 
208 mg/kg, arsenic at 13.1 mg/kg and chromium at 13.5 mg/kg. One 
sample was~suitable for the TCLP metals analysis. Results 
indicate the presence of barium and lead in the TCLP leachate, 
both below hazardous waste levels. 

3. Groundwater 

Groundwater flows beneath the site in the unconsolidated glacial 
sediments and the Marshall Formation sandstone. The top of the 
water table appears to have only minimal contact with the waste 
in the landfill. The landfill is dug into a series of 
unconsolidated sediments (sand, gravel, silt and clay) which 
ranges in thickness at the site between 20 and 50 feet. 
Groundwater in these unconsolidated sediments is in communication 
with the Marshall Formation bedrock. The upper 5 to 25 feet of 
the Marshall Formation is highly weathered and fractured. 
Groundwater flows fastest through a fractured, but less highly 
weathered zone just below that depth. 

Groundwater flows generally to the west-southwest beneath the 
landfill and curves to the south near the North Branch of the 
Kalamazoo River (Figure 2). A leachate plume in the groundwater 
emanates from the southwest side of the landfill. Data from a 
geophysical traverse located south of the river (500 feet south 
of the landfill) did not indicate any groundwater contamination 
south of the river. Flow rates in the unconsolidated sediments 
average 106 feet/year and in the most conductive shallow bedrock 
average 45 feet/year. Vertical migration of shallow groundwater 
is generally downward beneath the landfill and upward south of 
the landfill near the river. 

Approximately 10 residential and business wells are located 
within 2000 feet of the site, including two wells which serve the 
Amberton Village subdivision. Where well depth is known, 
residents near the site obtain groundwater from the Marshall 
Formation at depths between 70 and 350 feet. Three City of 



Albion municipal wells are located approximately one mile west of 
the site and also obtain water from the Marshall Formation, as do 
other residences, businesses and industries in the region. 

In October 1992, U.S. EPA sampled groundwater from 4 upgradient 
and 6 downgradient residential wells near the site. No site-
related constituents were detected. Bis(2-ethyl hexyl)phthalate, 
a component of PVC piping, was detected at an estimated 
concentration of 1 ug/1 in one upgradient residential well. 
There is no Federal Maximum Contaminant Level (MCL) for this 
compound, but the health-based clean-up standard used by the 
State of Michigan for this compound is 2.5 ug/1. The 
termiticide, heptachlor, was detected in 2 downgradient and 1 
upgradient residential wells, at concentrations of 0.01 to 0.02 
ug/1, well below the MCL of 0.4 ug/1. Numerous inorganic 
substances were detected at comparable levels in upgradient and 
downgradient residential wells, including naturally-occurring 
arsenic at 1-2 ug/1. None exceed MCLs and none are attributed to 
the landfill. A summary of constituents detected in residential 
well sampling may be found.in Table 39 of the RI. 

U.S. EPA installed a total of 31 monitoring wells at the site. 
Sampling results indicate that contaminants from the landfill 
have impacted ground water due to percolation of landfill 
leachate. Many monitoring wells had groundwater with contaminant 
exceedances of Michigan Admin. Code R. 299.5709 (Act 307 Type B) 
levels and four monitoring wells showed groundwater impact above 
MCLs. . 

A leachate plume extends southwest of the landfill for at least 
900 feet (Figure 3) and extends vertically to a depth of 
approximately 45 feet below the water table. The major portion 
of the plume appears to be discharging to the North Branch of the 
Kalamazoo River, but does not result in loading concentrations 
above Michigan Admin. Code R. 57 criteria. A summary of 
constituents detected in monitoring well samples may be found in 
Table 28 of the RI. 

In the unconsolidated aquifer, U.S. EPA detected several organic • 
and inorganic constituents; two constituents, 1,2-dibromo-3-
chloropropane and antimony, were detected at levels above the 
MCL, in one well each. In the bedrock aquifer, U.S. EPA detected 
a number of organic and inorganic constituents above background 
levels. Vinyl chloride was detected at the MCL in one well and 
detected at one additional well. 

The only constituent which exceeded MCLs in the bedrock aquifer 
was arsenic. Arsenic exceeded the MCL at one shallow bedrock 
well, with a high of 126 ug/1 and was detected at lower levels in 
27 additional wells installed in the unconsolidated sediments and 
the shallow bedrock. This pattern of contamination indicates 



that the elevated arsenic levels are caused by the landfill 
(Figure 4). 

As described in the RI report for the site, U.S. EPA attributes 
the occurrence of arsenic in groundwater at the site both to 
release of arsenic from landfill wastes and to release from the 
Marshall Formation bedrock beneath the site. U.S. EPA found-
arsenic in samples of landfill wastes, but the concentrations 
were not significantly higher than that found in background 
subsurface soils near the site. However, during test pitting, 
the MDNR found wastes containing up to 2.7 mg/kg arsenic in 
deteriorated drums at Test Pit Area No. 9. These wastes and 
other unknown buried wastes could be a source of arsenic 
contamination in groundwater downgradient of the site. 

U.S. EPA attributes arsenic in groundwater at the site mainly to 
release of arsenic naturally present in the Marshall Sandstone 
beneath the site and possibly from the glacial sediments (Saginaw 
lobe sands) overlying the bedrock. Borings into the Marshall 
Sandstone beneath the site show that in addition to sandstone, it 
contains coal, shale, and pyrite (commonly associated with 
arsenopyrite), all of which can contain arsenic. These natural 
sources of arsenic are present in the Marshall Sandstone in other 
areas as well, and release small amounts of arsenic to 
groundwater under natural conditions. The median arsenic 
concentration in groundwater from the Marshall Sandstone 
regionally is 2 ug/1. Wells immediately upgradient of this site 
contain up to 1.4 ug/1 arsenic. Regionally, the sandy soil of 
the Saginaw glacial lobe which overlies the bedrock at this site 
contains an average of 2.6 mg/kg arsenic and may be an additional 
source of arsenic in groundwater at this site. 

Assuming relatively uniform physical properties of the soil and 
bedrock, the primary factors affecting release of arsenic from 
bedrock or unconsolidated sediments are the geochemical 
conditions measured by pH (acidity) and Eh (oxidation-reduction 
potential, discussed below). These factors have been studied 
extensively in relation to arsenic release to groundwater. As 
cited in Section 4 of the RI Report, studies show that arsenic is 
released to groundwater when pH is high (greater than 8.0) or 
when Eh is low (under reducing conditions). ("Eh" is a measure 
of oxidation-reduction potential. Reduction is a chemical 
reaction in which an atom or molecule gains electrons, a process 
which is enhanced by the absence of oxidants like oxygen.) 

U.S. EPA's investigation showed that only one groundwater sample 
at the site had a pH greater than 8, so pH is not the.major 
factor controlling arsenic release at this site. In contrast, 
the monitoring wells in the arsenic plume showed low Eh or 
reducing conditions (as indicated by the presence of ammonia), 
while those upgradient of the landfill and outside of the arsenic 
plume showed higher Eh or oxidizing conditions. 
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As is common at uncapped landfills, water percolating through 
landfill wastes at this site becomes reduced by the chemical and 
biological degradation on-going in the landfill. As this 
reducing groundwater moves through the rock beneath the landfill, 
it causes the rock to release arsenic into solution. As the 
groundwater flows farther away from the landfill, the effect of 
the landfill is lessened and the water becomes more oxidized. 
The monitoring wells farthest from the landfill showed more 
oxidized conditions and very low arsenic concentrations. That 
result is consistent with the hypothesis that groundwater has 
reached its natural level of oxidation and arsenic concentrations 
have dropped to naturally occurring background levels by the time 
it reaches the residential wells farther down-gradient. 

4. Surface Soils 

A table summarizing constituents detected in surface soils may be 
found in Table 26 of the RI. Although background concentrations 
are typically established for naturally-occurring compounds only, 
historical industrial and agricultural activities near this site 
resulted in background occurrences of organic compounds as well. 
Compounds detected above background on the surface of the 
landfill include two volatile organic compounds (acetone and 
xylene) and numerous inorganics, including lead at 160 mg/kg, 
chromium at 63 mg/kg and arsenic at 52 mg/kg. 

In surface soils adjacent to the landfill, several semi-volatile 
organic compounds and inorganic ..constituents were detected at 
levels slightly above background. These include lead at 
78 mg/kg, chromium at 21 mg/kg and arsenic at 11 mg/kg. 

5. Surface Water and Sediments 

A summary of surface water detections from the North Branch of 
the Kalamazoo River is presented in Table 41 of the RI. No 
organic compounds were present at levels exceeding their 
respective background levels and federal water quality standards. 
The chromium concentration in one filtered river water sample 
exceeded both the background concentration and the federal water 
quality standard; however the detection is questionable since the 
corresponding unfiltered sample did not contain any detectable 
quantity of chromium. 

Results of a groundwater loading model show that contaminaints 
detected in groundwater near the river will not result in surface 
water concentrations above State of Michigan or Federal surface 
water criteria. 



E. SUMMARY OF SITE RISKS (See Glossary for definitions of 
terms used in this section) 

When it established a presumptive remedy for containment of 
municipal landfills, U.S. EPA was reacting to past experience 
that the heterogeneity and volume of these landfill wastes 
generally make treatment impracticable and capping essential. 
(See Presumptive Remedy, for CERCLA Municipal Landfill Sites, 
OSWER Directive 9355.0-49FS, September 1993.) The Albion-
Sheridan Township Landfill contains municipal waste and a wide 
variety of industrial wastes, for which protection against direct 
contact is essential for human health. Local government records 
and other documents indicate that the landfill accepted metal 
plating sludges, paint wastes and thinners, oil and grease, and 
dust, sand, and dirt containing fly ash and casting sand, in 
addition to other industrial wastes. Because of the known danger 
of direct contact, ingestion, and inhalation of these wastes, the 
presumptive remedy risk assessment assumes that the landfill will 
be properly capped and restricted from public access. Therefore, 
pursuant to this guidance, no risk assessment was performed for 
the landfill source itself, since any risk will be reduced to 
acceptable levels through proper capping (see OSWER Directive 
9355.0-4'9FS, cited above) . 

Following the presumptive remedy guidance for municipal 
landfills, a numerical risk assessment was performed only for 
off-site media at the Albion-Sheridan Township Landfill Site, 
i.e., groundwater, off-site soils, surface water and sediments." 
The risk assessment is documented in the Presumptive Remedy 
Baseline Risk Assessment Report ("Risk Assessment Report"), which 
is found in the Administrative Record. The risk assessment 
determines actual or potential carcinogenic risks and/or toxic 
effects the chemical contaminants at the site pose using a four 
step process. The four step process includes: contaminant 
identification, exposure assessment, risk characterization, and 
health effects assessment. As explained below, many contaminants 
were identified as potential contaminants of concern at this site 
and subjected to a numerical risk analysis, but only a few, 
principally arsenic, were found to cause unacceptable risks to 
human health or the environment. 

1. Conteuninant Identification 

The levels of contamination found in different media at the Site 
can be found in Section 4 of the RI Report. Chemicals of 
potential concern are generally selected for numerical risk 
analysis based on their toxicities, level of concentration and 
wide spread occurrence. At the Albion-Sheridan Township Landfill 
Site, risk calculations were also done for contaminants found at 
elevated levels at isolated locations and not widespread. The 
chemicals of potential concern are listed below in Table 1 and 
discussed in Section 3 of the Risk Assessment Report. 



For groundwater, 18 chemicals of potential concern (including 
arsenic) were identified for detailed risk analysis, including 
all of those which exceeded MCLs or Michigan Admin. Code R. 
299.5709 (Act 307 Type B) health based levels and background 
levels. For off-site soils, 19 chemicals of potential concern 
(including arsenic) , we're identified which exceeded background 
soil levels. For residential wells, 2 chemicals of potential 
concern were identified (heptachlor and selenium). Three 
chemicals of potential concern were identified for surface water 
(carbon disulfide and two phthalate compounds). The Risk 
Assessment identified 22 chemicals of potential concern in river 
or wetland sediments (including arsenic). 

2. Exposure Assessment 

The risk assessment examined potential off-site pathways of 
concern to human health for the area surrounding the.immediate 
site property. Because the area land use is expected to remain 
mixed, current and future land-use scenarios were considered to 
be the same. 

The following major pathways were selected for detailed 
evaluation: 

Ingestion and dermal contact with chemicals in 
groundwater; 

Incidental ingestion and dermal contact with chemicals 
in off-site surface soils; 

Incidental ingestion of and dermal contact with 
chemicals in surface water; 

Incidental ingestion and dermal contact with sediments. 

3. Risk Characterization (see glossary for a discussion of 
risk terms used in this section) 

For each potential human receptor, site-specific contaminants 
from all relevant routes of exposure were evaluated. Both non-
carcinogenic health effects and carcinogenic risks were 
estimated. As discussed below, non-carcinogenic health effects 
exceed a hazard index of 1.0 for arsenic, and to a lesser degree, 
thallium and antimony. Carcinogenic risk exceeds U.S. EPA's risk 
range for arsenic and to a lesser degree, 1,2-dibromo-3-
chloropropane. 

a. Non-Carcinogenic Health Risks 

The hazard index for humans interacting with the Site exceed the 
acceptable hazard index of 1.0, as shown in Table 2. For 
ingestion and dermal contact with the groundwater from the 
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shallow bedrock near the landfill, the hazard index values are 
approximately 12 for adults and 54 for children, principally 
because of the concentration of arsenic, and to a lesser amount, 
thallium and antimony. The hazard index for shallow bedrock for 
arsenic alone also significantly exceeds 1. Thallium was 
detected in only two groundwater samples, both at a concentration 
below the MCL. Antimony was detected twice at one location, both 
times at levels slightly above the detection limit and above the 
MCL. Analysis of a duplicate of one sample.did not confirm the 
occurrence of antimony. Because their occurrence is extremely 
limited and, in the case of thallium, is below the MCL, U.S. EPA 
does not think the site poses unacceptable health risks from 
thallium and antimony. 

All other off-site pathways resulted in hazard indices less than 
1, as summarized in Table 2. 

As discussed above, the risk of contact with the current landfill 
surface was not quantified because of the use of the presumptive 
remedy pursuant to OSWER Directive 9355.0-49FS, cited above. 
However, U.S. EPA expects that the hazard index for human contact 
with wastes present in the landfill could exceed 1, especially if 
wastes such as those sampled by the MDNR in 1980 (see Section B 
of this ROD) were exposed. 

b. Carcinogenic Health Risks 

The potential excess lifetime cancer risk posed by the Site 
exceeds the acceptable risk range of 1 X 10'* to 1 X lO"*" for 
carcinogens from the future use of contaminated groundwater near 
the landfill. Ingestion and dermal contact with groundwater from 
the unconsolidated sediments and shallow bedrock aquifer in this 
area present total carcinogenic risks in the range of 2.4 X lO'"* 
to 2.1 X 10"^. The concentration of arsenic in the shallow 
bedrock aquifer and 1,2-dibromo-3-chloropropane in one sample of 
the unconsolidated sediment aquifer result in an exceedance of 
the one-in-ten thousand risk level. It should be noted that 1,2-
dibromo-3-chloropropane was only detected in one sample. Natural 
oxidation of the contaminated groundwater in the shallow portion 
of the aquifer is expected to reduce the excess cancer risk from 
exposure to arsenic in the groundwater to a level below the MCL 
(see discussion in Section G of this ROD). 

All other off-site pathways resulted in carcinogenic risks within 
or below U.S. EPA's acceptable risk range (Table 2). 

The carcinogenic risk of contact with the current landfill 
surface was not quantified pursuant to the presumptive remedy 
guidance oh municipal landfills. However, as with non-
carcinogenic risk from the landfill, U.S. EPA expects that 
carcinogenic risks from contact with landfill wastes could also 
exceed the acceptable risk range of 10"* to 10"^. 
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c. Environmental Risks 

U.S. EPA conducted a preliminary ecological risk assessment to 
characterize the biological resources at the Site and adjacent 
habitats, and identify actual and potential impacts to these 
resources associated with releases of hazardous substances from 
the Site. While several contaminants were detected sporadically 
at low concentrations in the wetland and river surface water and 
sediment, the data suggest that the Albion-Sheridan Township 
Landfill is not currently a source of any significant effect on 
ecological receptors. The ecological risk assessment is found in 
Appendix C of the Risk Assessment. 

4. Human Health Effects of Arsenic Ingestion 

The information presented here is from the Agency for Toxic . 
Substances and Disease Registry (ATSDR) Document No. TP-92/02 
"Toxicological Profile for Arsenic", April 1993, which is part of 
the Administrative Record for this site. Only ingestion effects 
of arsenic are summarized below, as this is the pathway most 
applicable to this site. This discussion also emphasizes doses 
of arsenic at concentrations similar to those present at this 
site. 

a. Non-carcinogenic effects 

Long-term ingestion of low levels of arsenic may cause 
cardiovascular, gastrointestinal, hematological, hepatic (liver), 
dermal, and neurological effects. These may include irritation 
of stomach and intestines, decreased production of red and white 
blood cells, abnormal hearth rhythm, blood-vessel damage, and 
impaired nerve function. 

The single most characteristic effect of long-term exposure to 
arsenic is a pattern of skin changes, including a darkening of 
the skin and the appearance of small corns or warts on the palms, 
soles and torso. While these skin changes are not considered to ' 
be a health concern in their own right, a small number of the 
corns ultimately may develop into skin cancer. 

For non-carcinogenic effects, the ATSDR estimates the lowest 
observed adverse effect level (LOAEL) for chronic ingestion of 
arsenic as about 0.014 mg/kg/day, which roughly corresponds to a 
groundwater concentration of 0.11 to 0.51 mg/1 arsenic, depending 
on body weight. The highest concentration of arsenic at this 
site is 0.126 mg/1, which is within this range. 

b. Carcinogenic effects 

The ATSDR reports a large number of studies showing that 
ingestion of arsenic increases the risk of developing skin 
cancer, most commonly squamous cell carcinomas which appear to 
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develop from the warts or corns described above. Ingestion of 
arsenic has also been reported to increase the risk of cancer in 
the liver, bladder, kidneys and lungs. U.S. EPA classifies 
arsenic as a human carcinogen. 

The ATSDR reports that the lowest long-term dose of arsenic known 
to cause human cancer is about 0.009 mg/kg/day, which roughly 
corresponds to a groundwater concentration of 0.10 to 0.82 mg/1 
arsenic, depending on body weight. The highest concentration of 
arsenic seen at this site is 0.126 mg/1, which is within this 
range. 

F. RATIONALE FOR ACTION AND SCOPE OF THE SELECTED REMEDY 

For purposes of selecting alternatives to remedy site 
contamination, U.S. EPA divided the site into a number of "areas 
of concern." While these areas of concern are not separate 
operable units, the components of the selected alternatives 
correspond to addressing each threat posed by an area of concern. 
These areas of concern include drums, landfill cover, landfill 
gas and groundwater. An alternative remedial component was 
selected for each area of concern, as discussed below. 

This ROD establishes the final remedy for the Site. The 
principal threat at the site is an area of drummed hazardous and 
liquid wastes and other potentially hazardous wastes in the 
landfill. The selected remedial alternatives will address this 
principal threat at the site. 

G. DESCRIPTION OF ALTERNATIVES 

The Albion-Sheridan Township Landfill was divided into four areas 
of concern: hazardous and liquid waste drums within the 
landfill, current landfill cover, landfill gasses, and 
groundwater contamination. Alternatives were developed 
independently for each of these areas of concern, as summarized 
below. A detailed description of the alternatives can be found 
in Sections 4 and 5 of the Feasibility Study report, which is in 
the Administrative Record. 

NO ACTION OPTION 

Alternative 1 - No Action 

The No Action alternative serves as a basis to which all other 
alternatives are compared. Under this remedial alternative, no 
active remedial action or institutional action would be taken 
regarding the site. 
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Capital Cost: $ 0 
Operation and Maintenance (O&M) Cost: $0 
Present Value:- $ 0 
Timeframe: -0-

DRUM REMOVAL OPTION 

Alternative 2 - Removal and off-site disposal of hazardous and 
liquid waste drums 

This option includes excavation of intact drums found to contain 
waste at the location designated TP-9 by the MDNR and excavation 
of other intact drums encountered during construction of the cap. 
MDNR estimates that 200 to 400 drums are present at TP-9, but 
some are empty. After characterization, those solid wastes found 
to contain organic and/or inorganic constituents in 
concentrations exceeding land disposal restrictions, or 
constituents for which incineration, or stabilization as a.. 
treatment method is prescribed, will be transported to off-site 
facilities for treatment. All liquid wastes will be transported 
to off-site facilities for treatment and/or disposal. The off-
site facilities will be in compliance with U.S. EPA's Off-Site 
Rule. Those drums containing solid wastes which do not trigger 
land disposal restrictions will be incorporated under the 
landfill cap, as the anticipated volume and concentration are not 
expected to significantly affect groundwater quality. The option 
would be implemented concurrently with cap construction. 

Capital Cost: $ 614,581 
O&M Cost: $ 0 
Present Value: $ 614,581 
Timeframe: 6 months 

LANDFILL CAP OPTIONS 

Alternative 3A - Containment by clay Solid Waste cap; deed 
restrictions 

This clay cap alternative provides the minimum capping 
requirements in the State of Michigan for existing or pre
existing Type II landfills that do not contain a flexible 
membrane liner (Michigan Admin. Code R. 299.4425(3) (Act 641)). 
The existing landfill surface would be regraded. A 24-inch 
compacted clay infiltration barrier (hydraulic conductivity less 
than or equal to 1 x 10"'' cm/sec) would be installed over a 
granular gas collection layer. A 6-inch topsoil layer would be 
placed over the clay to support vegetation, stabilize the cap, 
and minimize erosion. This alternative also includes deed 
restrictions for landfill property and fencing of the landfill. 
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Capital Cost: $ 1,542,609 
O&M Cost (30 yr): $ 109,373 
Present Value: $ 1,651,982 
Timeframe: 6 months 

Alternative 3B - Containment by enhanced clay Solid Waste cap; 
deed restrictions 

This clay cap enhances the minimum Act 641 requirements by 
providing additional frost protection for the clay infiltration 
layer. This would be accomplished by installing a 6-inch sand 
drainage layer between the 24-inch clay layer and the topsoil and 
by specifying a clay soil with a hydraulic conductivity of less 
than or equal to 5 x 10'̂  cm/sec. This alternative also includes 
regrading, deed restrictions, and fencing, identical to 
Alternative 3A. 

Capital Cost: $ 1,779,137 
O&M Cost (30 yr): $ 109,373 
Present Value: $ 1,888,510 
Timeframe: 6 months 

Alternative 3C - Containment by flexible membrane liner Solid 
Waste cap; deed restrictions 

This alternative is an equivalent cover system in accordance with 
Michigan Admin. Code R. 299.4425(5) (Act 641). This alternative 
uses a flexible membrane liner (FML) instead of clay soil as the 
infiltration barrier material. An FML of 40 mil low density 
polyethylene or 3 0 mil polyvinyl chloride would be placed over a 
12-inch granular gas collection layer. Eighteen inches of cover 
soil would be placed over the FML to protect against puncture and 
ultraviolet rays. A 6-inch drainage layer would be placed over 
the cover soil, with 6 inches of topsoil placed over the drainage 
layer to support vegetation and to stabilize the cap by 
minimizing erosion. This alternative also includes regrading, 
deed restrictions, and fencing, identical to Alternative 3A. 

Capital Cost: $ 1,728,431 
O&M Cost (30 yr): $ 109,373 
Present Value: $ 1,837,804 
Timeframe: 6 months 

LANDFILL GAS OPTIONS 

Alternative 4A - Passive collection and venting of landfill gas 

Under this alternative, a passive gas collection system would be 
constructed to control off-site migration of landfill gas. 
Venting wells would be constructed across the landfill to vent 
landfill gas to the atmosphere. Approximately 16 vent wells 
would be drilled the entire depth of the solid waste fill, 
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estimated at an average of 2 0 feet, and spaced approximately 
every 200 feet. This alternative would be constructed 
concurrently with the landfill cap. 

Capital Cost: $ 49,600 
O&M Cost (30 yr): $ 207,777 
Present Value: $ 257,377 
Timeframe: 6 months 

Alternative 4B - Active collection and flaring of landfill gas 

This alternative includes construction of an active gas 
collection system to control emission of landfill gas from the 
site. The collected landfill gas would be treated on-site by 
flaring prior to discharge to the atmosphere. The alternative 
includes construction of approximately .16 gas wells similar to 
the wells in the passive venting system, piping, and a 
blower/flare facility. This alternative would be constructed 
concurrently with the landfill cap. 

Capital Cost: $ 182,900 
O&M Cost (30 yr): $ 446,093 
Present Value: $ 628,993 
Timef i'ame : 6 months 

GROUNDWATER OPTIONS 

Alternative 5A - Groundwater monitoring; institutional controls 

This alternative includes the installation of four new monitoring 
wells and the monitoring of existing monitoring wells and 
residential wells near the landfill on a quarterly to annual 
basis for arsenic and other contaminants. Groundwater monitoring 
would allow U.S. EPA to evaluate the contaminant plume's 
migration rate and direction, and to monitor the fate of 
contaminants, primarily arsenic. This alternative will allow 
evaluation of the effectiveness of the landfill cap for reducing 
arsenic in the groundwater. U.S. EPA expects this alternative to 
take 1 to 2 months to construct. U.S. EPA expects arsenic to 
decrease to 0.05 mg/1 throughout the contaminant plume within 15 
years. This alternative includes 5 years of monitoring beyond 
that time to ensure that the MCLs continue to be met. This 
alternative also includes institutional controls in the form of 
deed restrictions or local ordinances to prohibit the 
construction of drinking water wells which draw water from the 
contaminant plume, until the plume meets MCLs. 

Capital Cost: $ 128,822 
O&M Cost: $ 642,335 
Present Value: $ 771,157 
Timeframe: 20 years 
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Alterna.tive 5B - In-situ treatment of arsenic in groundwater to 
0.05 mg/1 (the MCL); groundwater monitoring; institutional 
controls • . 

Under this alternative, groundwater would be treated by in-situ 
oxidation to remove arsenic from solution. There would be only 
one clean-up standard, which would be 0.05 mg/1 (the MCL) for 
arsenic. The in-situ groundwater treatment system would consist 
of a network of wells designed to inject air or another oxidant 
so as to treat the entire contaminant plume that exceeds 0.05 
mg/1 arsenic. The treatment system would be operated until 
groundwater meets the clean-up standard for arsenic at the 
landfill boundary and throughout the contaminant plume. 
Groundwater monitoring under this alternative would be used to 
evaluate the progress of groundwater remediation and to verify 
that impacted groundwater does not migrate beyond the range of 
influence of the treatment system. U.S. EPA expects this 
alternative to take 3 months to construct and 5 years to reach 
the clean-up standard. This alternative includes 5 years of 
monitoring after the clean-up' standard is reached to ensure that 
the standard continues to be met and institutional controls 
identical to Alternative 5A. 

Capital Cost: $ 560,284 
O&M Cost: $ 790,457 
Present Value: $ 1,350,741 
Timeframe: 10 years ' 

Alternative 5C - In-situ treatment of arsenic in groundwater to 
0.002 mg/1 (regional background); groundwater monitoring; 
institutional controls 

This alternative is identical to Alternative 5B except that the 
clean-up standard would be 0.002 mg/1 arsenic and the treatment 
system would be designed to encompass that portion of the 
contaminant plume that exceeds 0.002 mg/1 arsenic. The treatment 
system would be operated until groundwater meets the clean-up 
standard for arsenic at the landfill boundary and throughout the 
contaminant plume. U.S. EPA expects this alternative to take 3 
months to construct and 12 years to reach the clean-up standard. 
This alternative includes 5 years of monitoring after the clean
up standard is reached to ensure that the standard continues to 
be met and institutional controls identical to Alternative 5A. 

Capital Cost: $862,656 
O&M Cost: $ 1,539,827 
Present Value: $ 2,402,483 
Timeframe: 17 years 

Alternative 5D - Groundwater extraction and above-ground 
treatment of arsenic to 0.002 mg/1 arsenic (regional background); 
groundwater monitoring; institutional controls 
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This alternative includes installation of a groundwater 
extraction system of approximately 3 wells to intercept the 
contaminant plume where it exceeds 0.002 mg/1 arsenic and 
construction of an above-ground treatment system to treat 
arsenic. The alternative would involve pilot testing a treatment 
system using a chemical oxidation, coagulation, and filtration or 
sedimentation treatment train. Treated groundwater would be 
disposed on-site into the North Branch of the Kalamazoo River or 
off-site to the City of Albion sewage treatment plant. U.S. EPA 
expects this alternative to take 6 months to construct and 9 
years to reach the clean-up standard. This alternative includes 
5 years of monitoring after the clean-up standard is reached to 
•ensure that the standard continues to be met and institutional 
controls identical to Alternative 5A. 

Capital Cost: $ 931,703 
O&M Cost: $ 1,280,281 
Present Value: $ 2,211,984 
Timeframe: 14 years 

H. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

The relative performance of each remedial alternative was 
evaluated in the FS and is summarized below using the nine 
criteria set forth in the NOP at 40 C.F.R. §300.430. As 
described in this section of the NCP, the nine criteria are 
divided into threshold criteria, primary balancing criteria and 
modifying'criteria. Table 4 summarizes the comparative analysis. 
An alternative and a contingent alternative providing the "best 
balance" of trade-offs with respect to the nine criteria are 
determined from this evaluation. 

THRESHOLD CRITERIA 

The following two threshold criteria, overall protection of human 
health and the environment, and compliance with Applicable or 
Relevant and Appropriate Requirements (ARARs) are criteria that 
must be met in order for an alternative to be selected. 

1. Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment addresses 
whether a remedy eliminates, reduces, or controls threats to 
human health and to the environment. 

No-action Option: Alternative 1 does not satisfy the requirement 
for overall protection of human health and the environment. 

Drum Disposal Option: Alternative 2 provides protection to human 
health and the environment by reducing the risk of hazardous and 
liquid wastes leaching into the groundwater. This will not 



eliminate the risk because additional wastes will remain at the 
site.. 

Landfill Cap Options: With each of the landfill cap 
alternatives, the human health risk associated with exposure to 
the wastes in the landfill is eliminated. Additionally, each 
capping alternative reduces the risk associated with release of 
the leachate into the groundwater or outside the landfill 
boundaries. However, Alternative 3A may not satisfy the 
requirement for overall protection of human health and the 
environment because it is susceptible to damage from freeze-thaw 
cycles and may allow continued infiltration of water through the 
landfill wastes. Alternative 3B is more effective than 
Alternative 3A because it would likely continue to have a lower 
permeability even after freeze-thaw cycles. Alternative 3C 
provides protection because it is not susceptible to frost 
cracking and it is more effective in reducing infiltration of 
water through the landfill, thus reducing the amount of 
contaminants that can potentially enter the groundwater. 

Landfill Gas Options: Both landfill gas options would protect 
the landfill containment system from adverse pressure buildup 
beneath the cap and will prevent migration of landfill gas 
laterally off-site. However, Alternative 4A does not provide for 
treatment of the landfill gas and so may not be protective of 
human health if the gas generation rate or concentrations are 
high or if certain types of gases are produced. Alternative 4B 
provides protection by treating the landfill gas by flaring. 
However, if design studies show that the gas generation rate is 
low or if the generation rate is found to be low following 
capping. Alternative 4A may also be protective. 

Groundwater Options: All of the groundwater options provide for 
overall protection of human health and the environment by natural 
removal or treatment of arsenic and by limiting human consumption 
of contaminated groundwater through institutional controls. 
Alternative 5A provides protection by monitoring groundwater to 
confirm that arsenic is being removed from the groundwater 
through natural oxidation as expected and that the arsenic will 
not migrate to locations where it may impact residential wells. 
However, if arsenic is not removed from the groundwater 
naturally. Alternative 5A may not be. protective if used alone. 
Alternative 5B provides additional protection for human health by 
treating groundwater to the MCL, which is inherently protective 
of human health. Alternative 5C and 5D each provide protection 
by treating arsenic to the regional background level, which is 
below a 1 X 10-6 risk level. 
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2. Compliance with ARARs 

This criterion evaluates whether an alternative meets ARARs set 
forth in federal, or more stringent state, environmental 
standards pertaining to the Site or to proposed actions. 

Because the No "Action alternative does not involve conducting any 
remedial action at the Site, no ARARs analysis is necessary for 
Alternative 1. With the exception of landfill gas alternative 
4A, all of the remaining alternatives (2, 3A, 3B, 3C, 4B, 5A, 5B, 
5C, and 5D) are expected to be in compliance with action, 
chemical, and location specific ARARs as shown in Tables 2.1a 
through 2.6b of the FS Report and discussed in Section J(2) 
below. 

Alternative 4A may not be in compliance with Michigan Admin. Code 
R. 433 (Act 641) regarding landfill construction or Michigan 
Comp. Laws Section 348 'regarding air emissions if (1) the methane 
gas generated by the landfill exceeds 25% of the lower explosive 
limit for methane in the landfill, exclusive of gas control 
components or (2) the methane gas generated by the landfill 
exceeds the lower explosive limit at or beyond the facility 
property boundary or (3) if any gasses generated by the landfill 
create a nuisance or are otherwise in violation of Michigan Comp. 
Laws Section 348 at the property boundary. 

PRIMARY BALANCING CRITERIA 

3. Long-Term Effectiveness and Permanence 

This criterion refers to expected residual risk and the ability 
of an alternative to maintain reliable protection of human health 
and the environment over time once clean up levels have been met. 

No-Action Option: Alternative 1 provides no long-term 
effectiveness and would result in continuation of the elevated 
risk levels that currently exist at the Site. 

Drum Disposal Option: Alternative 2 meets the criteria of long-
term effectiveness and permanence. There is some residual risk 
from this alternative due to residues from off-site incineration 
and stabilization processes used to treat the drummed waste. 
These residues would be disposed in licensed land disposal 
facilities which will have engineering controls in place to 
ensure adequate long-term containment of the wastes. There is 
also residual risk from additional wastes remaining in the 
landfill. 

Landfill Cap Options: Alternatives 3A, 3B and 3C all provide 
some degree of long-term effectiveness and permanence through 
containment of the waste and reduction of infiltration and by 
implementing institutional controls to maintain the cap's 
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integrity. Each of the three caps will reduce ingestion, 
inhalation, and direct contact with contaminated materials and 
will reduce infiltration of precipitation into the waste mass 
which reduces leachate generation. Alternative 3B is expected to 
be more effective and permanent than Alternative 3A because it 
includes a clay layer with lower permeability to provide some 
frost protection and a sand layer to provide drainage. 
Alternative 3C is expected to be the most effective and permanent 
because it includes both a sand layer for drainage and a flexible 
membrane liner which is not susceptible to frost-cracking. 

Landfill Gas Options: Alternatives 4A and 4B both provide some 
degree of long-term effectiveness and permanence by preventing 
long-term migration of landfill gases laterally off-site and 
protecting the landfill cap from adverse pressure buildup. 
Alternative 4B presents less residual risk in that it includes 
treatment of gases by flaring, rather than releasing gases to 
disburse untreated. 

Groundwater Options: All of the groundwater alternatives are 
expected to provide long-term effectiveness and permanence. At 
completion, groundwater throughout the contaminant plume is 
expected to have arsenic concentrations below the MCL (0.05 mg/1) 
for Alternative 5A and 5B. Residual risk immediately following 
Alternative 5C or 5D would be lower than Alternative 5A or 5B 
because 5C and 5D involve treatment to a lower level. However, 
if Alternative 5A or 5B is implemented, U.S. EPA expects the 
arsenic to continue to decrease below the MCL with time. 
Groundwater monitoring is planned to continue for 5 years beyond 
attainment of the treatment standard in each alternative. 

If Alternative 5A is effective in the short term, it is likely to 
be the most effective alternative in the long-term because it 
involves monitoring a natural clean-up process (natural 
oxidation) to remove arsenic from groundwater. U.S. EPA expects 
arsenic to precipitate and otherwise be removed from groundwater 
as conditions in the contaminant plume become more oxidizing 
(e.g., contain more oxygen) after the landfill is capped. The 
landfill cap in Alternative 3C would be the most effective in 
changing groundwater conditions because it is the most effective 
in the long-term at reducing infiltration through the landfill. 
The Agency also expects an oxidizing environment to reduce the 
release of arsenic from the bedrock formation into the 
groundwater. 

4. Reduction of Toxicity, Mobility, or Volume through 
Treatment 

This criterion evaluates treatment technology performance in the 
reduction of chemical toxicity, mobility, or volume. This 
criterion addresses the statutory preference for selecting 
remedial actions which include, as a principal element, treatment 
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that permanently and significantly reduces the volume, toxicity, 
or mobility of the hazardous substances, pollutants, and 
contaminants. 

No-Action Option: Alternative 1 for "no-action", provides no 
reduction in toxicity, mobility, or volume. 

Drums and Landfill Options: Alternative 2 for drum extraction 
and treatment provides a reduction in toxicity, mobility and 
volume through off-site incineration or stabilization of 
hazardous and liquid wastes found in drums. Although there will 
be no additional treatment of landfill contents, landfill cap 
alternatives 3A, 3B and 3C all provide a reduction in mobility of 
hazardous substances by reducing leachate generation, in the 
landfill, although 3C would be the most effective in this. 
Alternative 4A reduces the mobility of landfill gas by 
controlling lateral migration and 4B reduces volume, toxicity and 
mobility of the gases by gas collection and treatment. 

Groundwater Options: Alternative 5A for groundwater monitoring 
does not include treatment as a direct action. However, under 
this alternative, U.S. EPA expects reduction of toxicity and 
mobility to be achieved through natural oxidative processes in 
the aquifer. Alternatives 5B, 5C, and 5D meet this requirement 
more fully by achieving faster reduction of toxicity and mobility 
by in-situ groundwater treatment or by collection and above-
ground treatment. 

5. Short-Term Effectiveness 

Short-term effectiveness considers the time to reach cleanup 
objectives and the risks an alternative may pose to site workers, 
the community, and the environment during remedy implementation 
until cleanup standards are achieved. 

Drums and Landfill Options: Potential risks to the community 
from excavating drums, capping the landfill and constructing a 
landfill gas control system (Alternatives 2, 3A, 3B, 3C, 4A and 
4B) are from exposure to airborne dust and organic vapors from 
the waste mass and leachate. The risk to the community from 
exposure to organic vapor is approximately equal for the three 
cap options. The FML cap (Alternative 3C) may pose less total 
risk to the community during construction than the clay caps. 
(Alternatives 3A and 3B) due to less truck traffic and less 
exposure to airborne dust. The risk to workers employed in the 
construction of any of the cap options and either of the gas 
collection systems from exposure to the waste mass and leachate 
material is approximately equal. All the alternatives, except 
Alternative 1 for "no-action", include measures to minimize the 
short-term impacts during construction, such as dust control and 
the use of safe work practices. 
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Groundwater Options: U.S. EPA expects the natural oxidation 
'processes.monitored by Alternative 5A for groundwater monitoring 
to reduce arsenic in groundwater to 0.05 mg/1 (the MCL) within 15 
years. Alternative 5B reduces the time to reach the MCL to 4 
years by treating the water in-situ. . The more stringent clean-up 
standard of 0.002 mg/1 set in Alternative 5C and 5D would take 12 
years and 9 years to reach, respectively. 

There is some uncertainly about how fast the natural oxidation 
process will.reduce arsenic in groundwater. Alternative 5B and 
5C reduce this uncertainty by treating the groundwater in-situ to 
enhance oxidation. Alternative 5D reduces this uncertainty by 
groundwater extraction and above-ground treatment. However, 
because most of the impacted groundwater is located in the 
fractured bedrock aquifer, there remains some uncertainty 
regarding the effectiveness of the in-situ treatment of 
Alternatives 5B and 5C and of the groundwater extraction system • 
in Alternative 5D. 

6. Implementability 
t 

This criterion addresses the technical and administrative 
feasibility of implementing an alternative, and the availability 
of various services and materials required for its 
implementation-. 

All the alternatives are implementable and can be readily 
constructed with technology and materials presently available. 
Construction of the FML cap. Alternative 3C, is slightly more 
difficult to implement than Alternative 3A or 3B because its 
effective installation involves more specialized testing to 
ensure an effective seal. 

All of the groundwater monitoring and treatment alternatives 
depend on proven and readily available equipment and expertise. 
Alternative 5A for groundwater monitoring is the most easily 
implementable, compared to the other groundwater alternatives, 
since it relies in large part on existing wells. 

7. Cost 

This criterion compares the capital, O&M, and present value costs 
of implementing the alternatives at the Site. Table 3 shows the 
Cost Summary. The "no-action" option is the least costly, but 
does not protect human health or the environment. The clay 
landfill cap considered under Alternative 3A is slightly less 
costly than the caps considered under Alternatives 3B and 3C. 
The enhanced clay cap in Alternative 3B is slightly more 
expensive than the FML cap in Alternative 3C. Passive venting 
under•Alternative 4B is substantially less costly than active gas 
collection and treatment in Alternative 4A. Of the groundwater 
alternatives. Alternative 5A, groundwater monitoring, is the 
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least costly. Alternatives 5C and 5D, which involve treatment to 
more stringent levels, are 'more costly than Alternative 5B, which 
involves treatment to the MCL. 

MODIFYING CRITERIA 

8. State Acceptance ^ 

The State of Michigan is in agreement with the selection of 
Alternative 2 for drum removal. Alternative 3C for the landfill 
cap. Alternative 4B.for landfill gas (unless pre-design studies 
show that 4A meets ARARs), and Alternative 5A for groundwater, 
for remediation of the Albion-Sheridan Township Landfill Site. 
The State is also in agreement with the selection of Alternative 
5B as a contingent remedy for groundwater clean-up. The State 
has provided U.S. EPA with a letter of concurrence. 

9. Community Acceptance 

Comments have been submitted by the community, local government 
officials, and potentially responsible parties (PRPs). Comments 
and responses to those comments are described in the 
Responsiveness Summary. 

I. THE SELECTED REMEDY 

Based upon considerations of the requirements of CERCLA, the NCP 
and balancing of the nine criteria, the U.S. EPA has determined 
that Alternatives 2 for drum removal, 3C for a flexible membrane 
cap, 4B for active gas collection, and 5A for groundwater 
monitoring, with a contingency for Alternative 5B, in-situ 
treatment to the MCL., together constitute the most appropriate 
remedy for the Site. The components of the selected remedy are 
described below. Mitigative measures will be taken during all 
remedy construction activities to minimize adverse impacts to 
surrounding residents and the environment. 

A review will be conducted within five years after commencement 
of the remedial action to ensure that the remedy continues to 
provide adequate protection of human health and the environment 
because this remedy will result in hazardous substances remaining 
on site above health-based levels. 

1 . Driim R e m o v a l 

All drums found to contain solid or liquid wastes at the location 
designated TP-9 on Figure 5 and which are structurally sound 
enough to remove with wastes intact will be excavated.^ The 
location and extent of area TP-9 are described further in the 
report "Technical Memorandum No. 1" prepared for the MDNR by ABB 
Environmental Services, Inc. This report is part of the 
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Administrative Record for this site. MDNR estimates that 200 to 
400 drums are present in this area, some of which are empty. 
All other structurally sound drums containing solid or liquid 
wastes encountered during consolidation or site preparation for 
landfill cap construction, will also be excavated. All excavated 
drums showing signs of degradation will be overpacked as 
necessary, and moved to a staging area for waste 
characterization. Approximately nine overpacked drums excavated 
by the MDNR during test pitting which are temporarily secured on 
the surface of the landfill will be included with other excavated 
drums for proper characterization and removal. After 
characterization, those solid wastes found to contain organic 
and/or inorganic constituents in concentrations exceeding land 
disposal restrictions, or constituents for which incineration or 
stabilization as a treatment method is prescribed, will be 
transported to off-site facilities for treatment. All liquid 
wastes will be transported to off-site facilities for treatment 
and/or disposal. The off-site facilities will be in compliance 
with U.S. EPA's Off-Site Rule. Those drums containing solid 
wastes which do not trigger land disposal restrictions will be 
incorporated under the landfill cap, as the anticipated volume 
and concentration are not expected to significantly affect 
groundwater quality. 

Empty storage tanks and abandoned machinery located on the 
surface of the landfill will either be incorporated into the 
landfill or transported to off-site facilities for recycling or 
disposal. Any items removed off-site will be wipe sampled as 
appropriate to determine the proper type of disposal facility or 
its acceptability to a recycling facility. 

2. Landfill Cap 

The entire landfill waste mass shown on Figure 1 will be capped. 
Site preparation and layout will be completed to re-route surface 
water drainage away from the capped area. 

Waste on the east edge of the landfill will be consolidated 
towards the west so that the east boundary of the landfill cap 
and any perimeter road needed for maintenance is contained on Lot 
28 (Figure 1). Waste on the south edge of the landfill will be 
consolidated so that the south boundary of the landfill cap and 
any perimeter road needed for maintenance is contained on Lot 28, 
parcel 3 and that portion of Lot 28, parcel 2 north of a line 
extending due east from the north boundary of parcel 1. If Lot 
28, parcels 1 and 2 are instead acquired, consolidation of the 
south edge of the landfill will not be necessary. Any property 
acquisition will be done in compliance with the Uniform 
Relocation Assistance and Real Property Acquisition Policies Act 
of 1970. 
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The landfill will be graded to attain grades and slopes required 
to facilitate drainage. Regrading may be used to achieve sub-cap 
contours. Any materials other than clean fill employed to 
achieve proper contours will be used only if specifically 
approved by U.S. EPA, in consultation with MDNR. To the extent 
practicable, existing trees in areas not affected by the landfill 
cap will be left in place. 

At a minimum, the cap will consist of a 12-inch sand gas 
collection layer on top of the existing waste mass, a flexible 
membrane liner (FML), a 6 inch sand drainage layer or technical 
equivalent, 18 inches of cover soil, and 6 inches of topsoil. A 
filter fabric may be placed between the cover soil and the 
drainage layer to minimize fill material from clogging the 
drainage layer. The FML will be equivalent to or less permeable 
than a 4 0 mil low density polyethylene or 3 0 mil polyvinyl 
chloride. The drainage layer will be composed of either 6 inches 
of sand no coarser than 3/8 inch, with a minimum hydraulic 
conductivity of 1 x 1-"̂  cm/sec, or a synthetic material with a 
transmissivity of at least 3 x 10"^ m^/sec. 

The Presidential Memorandum on Environmentally and Economically 
Beneficial Practices, signed on April 26, 1994 and published in 
the Federal Register on August 22, 1994 (59 FR 43122), encourages 
Federal agencies to incorporate the use of native plants wherever 
practicable into landscape projects, in order to reduce the use 
of chemical fertilizers and pesticides, reduce water usage, 
reduce maintenance costs and preserve natural habitats. 
Therefore, pre-design studies will be performed to determine 
whether seeding the vegetative soil layer on the surface of this 
landfill with native species is practical and cost-effective, 
considering both short-term and long-term costs. If U.S. EPA 
determines that the use of native species is practical and 
results in the same or less cost in the long-term than the use of 
traditional species, native species will be used. 

3. Landfill Gas 

Unless landfill gas characterization studies during the pre-
design stage show that gas emissions will meet ARARs (e.g., 
Michigan Comp. Laws Section 641 and 348) without treatment, an 
active landfill gas collection system will be located in a grid 
network throughout the landfill and the off-gas from the landfill 
will be collected by piping and treated in a blower/flare 
facility. However, if U.S. EPA, in consultation with MDNR, 
determines that a passive venting system will meet ARARs, a 
system of venting wells may be constructed across the landfill to 
vent landfill gas to the atmosphere. The gas collection or 
venting wells will be constructed to collect gas from the entire 
area and depth of the landfill. 
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4. Groundwater Monitoring 

A groundwater monitoring program will be. designed and implemented 
at the site. The monitoring program will include: 

(1) Quarterly sampling of the contaminant plume to detect 
changes in concentration of arsenic in the groundwater and 
to determine whether the levels of arsenic trigger the 
contingent remedy as specified below, 

(2) Quarterly sampling of drinking water wells downgradient of 
the Site and of the Amberton Village water wells, to detect 
the presence and concentration of any site-related 
contamination, 

(3) Annual sampling of the contaminant plume to detect 
additional hazardous constituents which may be present, 

(4) Annual sampling of the arsenic concentration for five years 
following attainment of the clean-up standard, to ensure 
that the standard continues to be met, and 

(5) Collection of a water level measurement whenever a well is 
sampled, to confirm groundwater flow directions at the site. 

During the pre-design phase, four new monitoring wells will be 
installed to define further the contaminant plume to the west and 
south of the site and to define further the vertical extent of 
contamination, in order to design an effective groundwater 
monitoring program. The new wells will be installed at the 
approximate locations indicated in Figure 6: MW09DB in the deep 
bedrock, MW15SB in the shallow bedrock, MW16SB in the shallow 
bedrock, and MW16DB in the deep bedrock. The MW15SB well will be 
vertically sampled prior to installation to ensure that the most 
contaminated interval is screened. Also prior to the initiation 
of the groundwater monitoring program, the water levels of all 
existing and new monitoring wells will be recorded and all wells • 
will be sampled and analyzed for target compound list (TCL) 
organics, target analyte list (TAL) inorganics, and 1,2-dibromo-. 
3-chloropropane. These analyses will be done using methods which 
achieve method detection limits equal to or less than the MCL for 
each compound or analyte, for those which have an MCL. 

5. Contingent Remedy for In-Situ Groundwater Treatment 

Five years from the date on which construction of the landfill 
cap is complete, a statistical test will be performed on wells in 
which the arsenic concentration exceeds 0.05 mg/1 (currently only 
MW06SB). This statistical test, described below, is designed to 
determine whether arsenic in this well or wells is declining 
sufficiently fast to fall below 0.05 mg/1 within 15 years of 
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completion of landfill cap construction. If any well fails this 
test, the contingent remedy will be implemented. 

Implementation of the contingent remedy includes pilot testing, 
design, installation and operation of a system for in-situ 
oxidation of groundwater which will restore arsenic in 
groundwater to 0.05 mg/1 (the MCL). This system for in-situ 
groundwater treatment will also be implemented if at any time 
U.S. EPA, in consultation with MDNR, determines that the 
groundwater plume affected by the landfill threatens to raise a 
residential well, in existence at the time .this ROD is signed, 
above 0.05 mg/1, the MCL for arsenic. 

a. Description of the Contingent Remedy 

If the contingent remedy is implemented, the in-situ groundwater 
treatment system will first be pilot-tested to determine whether 
air or another oxidant is most suitable for the site and to 
assist with design of the system. The system will consist of a 
network of wells designed to treat all contaminated groundwater 
that exceeds the MCL for arsenic, for example as shown in 
Figure 7. The in-situ groundwater treatment system will be 
operated until groundwater meets the MCL for arsenic at the 
landfill boundary and throughout the contaminant plume. 

U.S. EPA expects the precipitated arsenic from the in-situ 
treatment to be in the form of a suspended solid, which will be 
removed from groundwater as it flows through fractured bedrock 
and granular soils. Groundwater monitoring will be used to 
evaluate the progress of groundwater remediation and to verify 
that impacted groundwater does not migrate beyond the range of 
influence of the treatment system. Groundwater monitoring will 
continue for five years after the clean-up standard is reached to 
ensure that the standard continues to be met. 

b. Contingent Remedy Trigger 

If, five years after completion of the landfill cap, any well 
fails the statistical test described below, the contingent remedy 
will be implemented. For each well that exceeds 0.05 mg/1 
arsenic (currently only MW06SB), data collected over the five 
year period will be used to estimate the date at which arsenic 
concentrations will meet 0.05 mg/1. Initially, sample 
concentrations of arsenic will be plotted against time to enable 
U.S. EPA to determine if a downward trend is present. If, five 
years after completion of the landfill cap, U.S. EPA determines 
that a downward trend is present over a sufficient number of 
quarters, a regression, time series, or other model approved by 
U.S. EPA will be used to estimate arsenic concentrations based on 
time.' If the data do not exhibit a serial correlation, a 
regression model will be used to estimate a linear or nonlinear 
trend for the subset of data which represent a downward trend. 
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If the data do exhibit a serial correlation, a time series model 
will be developed in lieu of a regression.model on the same 
subset of data. Another -method may be used if approved by U.S. 
EPA. For each well which exceeds 0.05 mg/1 arsenic and has a 
downward trend for arsenic, the model approved for those data 
will be used to predict the date at which arsenic concentrations 
will meet 0.05 mg/1 arsenic, assuming that the observed trend 
continues. A well fails the statistical teist if the date at 
which the arsenic concentration is predicted to meet 0.05 mg/1 is 
more than 15 years from the date of landfill cap completion. 

6. Institutional Controls 

Institutional controls will be implemented, which include access 
and deed restrictions and may include local ordinances. A fence 
around the entire landfill will control access to the site and 
protect the cap. A maintenance program will be implemented to 
maintain the landfill cap. This program will include maintaining 
a full, competent vegetative layer and periodic inspection of the 
cover to ensure that excessive erosion or leachate seeps are not 
occurring. Deed restriction to prevent future development of the 
landfill property will be implemented pursuant to Michigan Admin. 
Code R. 299.610(e). Deed restrictions or local ordinances may be 
implemented to restrict construction of water wells which will 
draw water from the arsenic plume as shown on Figure 4. At a 
minimum, advisories will be issued to all property owners 
impacted by the arsenic plume. 

J. DOCUMENTATION OF SIGNIFICANT CHANGES 

U.S. EPA released a Proposed Plan for public comment on 
October 3, 1994. The Proposed Plan identified the following 
remedy components for this Site: Alternative 2 for drum 
disposal. Alternative 3C for a landfill cap. Alternative 4B for 
gas collection. Alternative 5A for groundwater monitoring, and a 
contingent remedy for Alternative 5B for in-situ treatment of 
groundwater. This ROD makes no change in the Alternatives 
selected. However, based on comments received during the public 
comment period, this ROD allows a change in the order of the 
material layers of the selected landfill cap from that presented 
in the proposed plan. Also, this ROD specifies that as part of 
cap construction, waste must be consolidated away from a private 
residence adjacent to the landfill. This was not addressed in 
the Proposed Plan. Both of these issues are discussed more fully 
in the Responsiveness Summary. 

K. STATUTORY DETERMINATIONS 

U.S. EPA's primary responsibility at Superfund Sites is to 
undertake remedial actions that protect human health and the 
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environment. Section 121 of CERCLA has established several 
statutory requirements and preferences. These include the 
requirement that the selected remedy, when completed, must comply 
with all ARARs imposed by Federal and State environmental laws, 
unless the invocation of a waiver is justified. The selected 
remedy must also provide overall effectiveness appropriate to its 
costs, and use permanent solutions and alternative treatment 
technologies, or resource recovery technologies, to the maximum 
extent practicable. Finally, the statute establishes a 
preference for remedies which employ treatment that significantly 
reduces the toxicity, mobility or volume of contaminants. The 
following sections discuss how the selected remedy and contingent 
remedy meet these statutory requirements. 

1. Protection of Human Health and the Environment 

Implementation of the selected remedy and the contingent remedy 
will protect human health and the environment by reducing the 
risk of exposure to hazardous substances present in the landfill 
and groundwater at the Site. The excavation and off-site 
treatment of drummed hazardous and liquid wastes provides 
protection by reducing the risk of these wastes leaching into the 
groundwater and contaminating drinking water or mixing with 
surface water. The selected FML landfill cap will reduce the 
direct contact risk of exposure to hazardous substances present 
in soil at the Site. Additionally, the FML cap will reduce the 
rate of infiltration by which precipitation passes through the 
contaminated soil and will maintain that reduction over time. By 
reducing the rate of infiltration, the FML cap will also reduce 
the rate of leachate generation in the landfill; and therefore, 
it will also reduce the risk that hazardous substances, 
pollutants, and contaminants present in the leachate will migrate 
and contaminate the aquifer. 

Groundwater monitoring will be required to provide early warning 
against the risk that arsenic present in the groundwater adjacent 
to the landfill may migrate and contaminate residential wells. 
If the contingent remedy for groundwater treatment is triggered, 
an in-situ groundwater treatment system will clean up groundwater 
at a faster pace to further protect drinking water supplies. 
Institutional controls will be imposed to restrict uses of the 
Site to prevent exposure to hazardous substances and contaminants 
in the soil and the groundwater at the Site. No unacceptable 
short-term risks will be caused by implementation of the remedy. 
The community and site workers may be exposed to dust and noise 
nuisances during construction of the landfill cap. Mitigative 
measures will be taken during remedy construction activities to 
minimize such impacts of construction upon the surrounding 
community and environs. Ambient air monitoring will be conducted 
and appropriate safety measures will be taken if contaminants are 
emitted. 
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2. Compliance with ARARs 

The selected remedy and the contingent remedy will comply with 
all chemical, action, and location specific ARARs. For a 
complete list of ARARs and other criteria, advisories and 
guidance to be considered for the alternatives at this site, see 
Tables 2.1a through 2.7 of the Feasibility Study Report. Below 
is a discussion of the key ARARs for the selected remedy. 

KEY FEDERAL ARARS (See Feasibility Study Report for complete 
listing of action, chemical and location specific ARARs.) 

1. Action Specific 

Resource Conservation and Recovery Act (RCRA) 

RCRA requirements for facilities treating, storing or disposing 
of hazardous wastes (Subtitle C) are not applicable because the 
landfill was closed in 1981 and no available records indicate 
that wastes were .disposed of after November 19, 1980, the 
effective date of RCRA. However, RCRA Subtitle C requirements 
are relevant and appropriate to the portion of the remedy 
involving off-site treatment of drummed waste because some of the 
drummed wastes are likely to have hazardous characteristics or 
contain constituents which are regulated as a "listed" hazardous 
waste under RCRA. These requirements are appropriate because 
they address the protection of the environment at the Site and at 
the off-site disposal location, which could be contaminated by 
these RCRA-like wastes. The drum disposal portion of the 
selected remedy and contingent remedy will meet these 
requirements. 

RCRA Subtitle C requirements are also relevant to the landfill 
wastes which will be left at the site, but they are not . 
appropriate. They are relevant because the landfill accepted 
hazardous industrial wastes, including metal plating sludges, and 
these wastes, which are similar to listed wastes, will remain 
buried at the site. - RCRA Subtitle C requirements are not 
appropriate for the site, however, because of the low levels of 
contamination found during investigation of the landfill and off-
site media. 

As previously discussed, samples of landfill waste from borings 
contained numerous contaminants, the most concentrated of which 
was 4-Methyl phenol at 15 mg/kg. Several- inorganic substances 
were present above background levels in subsurface soils, 
including antimony, arsenic, chromium, copper, lead, mercury, and 
zinc. The highest concentrations included lead at 208 mg/kg, 
arsenic at 13.1 mg/kg and chromium at 13.5 mg/kg. Additionally, 
sampling for characteristic wastes showed no such wastes present 
in the landfill. One sample was suitable for the TCLP metals 
analysis, the results of which indicated the presence of barium 
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and lead in the TCLP leachate, both below hazardous waste levels. 
Therefore, Subtitle C requirements do not correspond to the 
relatively low risks posed by the site. • Subtitle D requirements 
are more appropriate to the site conditions. 

RCRA Subtitle D regulates the disposal of solid waste. Subtitle 
D requirements are not applicable to the site, but are relevant 
and appropriate. 40 CFR Pa-rt 258 regulates municipal solid 
waste, which is a large part of the waste disposed at this site. 
This Part requires the use of a barrier layer consisting of two 
feet of clay, or a technical equivalent which will provide equal 
or greater protection against infiltration. The flexible 
membrane liner and other components of the cap required by this 
ROD are equivalent to or more protective than required by RCRA 
Subtitle D. 

Clean Air Act (CAA) 

The CAA establishes National Ambient Air Quality standards 
(NAAQS) for several "criteria pollutants" expressed as primary 
and secondary allowable short- and long-term concentrations in 
the air. Under the CAA, each state must adopt a state 
implementation plan to demonstrate how it will meet its statutory 
obligation to attain and maintain NAAQS. Standards called New 
Source Performance Standards (NSPS) are promulgated under the 
regulatory authority of the CAA. Title III applies to new 
sources which emit more than 10 tons per year of any hazardous 
air pollutant or 25 tons per year of any combination of hazardous 
air pollutant listed. Emissions at this Site are not expected to 
exceed these limits, but if they do, best available control 
technology requirements may be applicable. If this is the case, 
the selected remedy and contingent remedy will meet this 
requirement. 

Occupational Safety and Health Act (OSHA) 

Regulations promulgated under the Occupational Safety and Health • 
Act, codified at 29 CFR 1910, regulate the safety and health of 
workers. These requirements are applicable to work at the site 
and will protect the health and safety of workers implementing 
the selected response action. 

2. Chemical Specific 

Safe Drinking Water Act (SDWA) 

4 0 CFR 141 - Federal Drinking Water Standards promulgated under 
the SDWA include both MCLs and Maximum Contaminant Level Goals 
("MCLGs"). The NCP at 40 CFR 300.430(e)(2)(i)(B) provides that 
MCLGs established under the SDWA that are set at levels above 
zero, shall be attained by remedial actions for ground or surface 
waters that are current or potential sources of drinking water. 
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MCLs and non-zero MCLGs usually are applicable only at the 
drinking water tap from 'a public water supply, however, they are 
relevant and appropriate at this site, because near the landfill, 
the same aquifers which exist below the Site are presently being 
used by residences in the., area for drinking water and are 
expected to continue to be used in the future. The selected 
remedy and the contingent remedy both meet the MCL for arsenic 
(the only contaminant being considered for treatment at the 
Site). There is no MCLG for arsenic. 

The Preamble to the NCP (55 FR 8753), provides that groundwater 
cleanup standards should generally be attained throughout the 
contaminant plume or at and beyond the edge of the waste 
management area when waste is left in place. This remedy and 
contingent remedy will meet the MCL for arsenic at the boundary 
of the final landfill cover and throughout the contaminant plume 
beyond the landfill boundary, because this is the area where 
humans could potentially be exposed to contaminated groundwater. 

3. Location Specific 

Executive Order on Floodplain Management 
Exec. Order No. 11.988; 40 CFR 6.302(b) 

The requirements of Executive Order No. 11.988 are applicable 
because the selected remedy and contingent remedy have the 
potential to impact the flood plain. Although no part of the 
landfill itself is on the flood plain, several monitoring wells 
are on the flood plain of the North Branch of the Kalamazoo 
River. Executive Order No. 11.988 requires that actions at the 
Site be conducted in a manner minimizing the impact on the flood 
plain. The selected remedy and the contingent remedy will be 
implemented in a manner that will minimize any adverse impact on 
the flood plain. 

Executive Order on Protection of Wetlands 
Exec. Order No. 11.900; 40 CFR 6.302(a) and Appendix A 

The requirements of Executive Order No. 11.900 are applicable 
because the selected remedy and contingent remedy may have the 
potential to impact wetlands. Although no part of the landfill 
itself is covered by wetlands, there are wetlands 400 feet south 
of the landfill, adjacent to the North Branch of the Kalamazoo 
River. The selected remedy and the contingent remedy will be 
implemented in a manner that will minimize any adverse impact on 
wetlands. 

Endangered Species Act 
16 use. 1531 et sea.; 50 CFR Part 200, 50 CFR Part 402 

The Endangered Species Act requires actions to conserve 
endangered or threatened species. The U.S. EPA consulted the 
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Department of the Interior and has determined that there are no 
endangered or threatened species in or around the Albion-Sheridan 
Township Landfill site and therefore, no endangered or threatened 
species will be impacted by site contamination or by site 
remediation. 

KEY STATE ARARS (See Feasibility Study Report for complete 
listing of action, chemical and location specific ARARs.) 

1. Action Specific 

Michigan Environmental Response Act (Act 3 07) -- Michigan Admin. 
Code R. 299.601 et seq. 

Among other provisions. Act 3 07 authorizes the MDNR to issue 
regulations related to remediation of contaminated sites in the 
State of Michigan. Part 7 of the Act 307 Rules is an ARAR for 
this Site. This Part requires that.a remedial action achieve a 
degree of cleanup identified by the Act as either Type A (cleanup 
to. background levels or to a method detection limit), Type B 
(cleanup to.risk-based levels) or Type C (cleanup under site-
specific conditions). 

At this site, the landfill itself could not be cleaned up to 
background or method detection levels (a Type A cleanup) nor to 
risk-based levels (a Type B cleanup) without excavating and 
removing the landfilled waste at a great cost which would yield 
little additional protection or environmental benefit. 

For groundwater at this Site, background levels of arsenic may be 
achieved in time by natural oxidation, which is to be monitored 
by the selected remedy. The groundwater treatment required under 
the contingent remedy will not meet background levels during 
active treatment because U.S. EPA has determined that the 
additional treatment is not appropriate to the small amount of 
contamination present at the site and its partly naturally 
occurring origin. Type B criteria for arsenic are below the 
method detection limit and may never be met for groundwater at 
this Site because of the naturally occurring background levels of 
arsenic in groundwater. 

U.S. EPA has determined that the substantive requirements of a 
Type C cleanup are relevant and appropriate at this Site. The 
substantive requirements of a Type C cleanup include a 
requirement that any remedial action which involves on-site 
containment of a hazardous substance shall include provisions for 
the long-term monitoring of the site to assure the effectiveness 
and integrity of the remedial action. The selected remedy and 
the contingent remedy will meet this requirement and all other 
substantive relevant and appropriate requirements of Act 3 07 with 
respect to a Type C cleanup. 
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Solid Waste Management Act (Act 641) -- Michigan Admin. Code 
R. 299.401 et seq. 

Parts 3 and 4 of the Act 641 Rules establish closure and post-
closure rules for industrial solid waste and municipal solid 
waste landfills. These rules are not applicable to the Site 
because it did not receive waste after October 9, 1991; however, 
the rules are relevant and appropriate. The FML cap selected for 
this landfill meets both the requirements of Rule 425(5) for a 
municipal solid waste cap and of Rule 304(6) for an industrial 
solid waste cap. The gas control and groundwater monitoring 
measures of the selected remedy and contingent remedy will also 
meet Act 641 requirements. 

Michigan Air Pollution Act (Act 348) -- Michigan Admin. Code R. 
336.1901 et sea. 

This Act provides for fugitive dust control and emission control 
for air contaminants in quantities that will cause injurious 
effects and is an ARAR for this Site. The excavation of drums, 
cap construction, and other portions of the selected remedy and 
the contingent remedy will meet these requirements. 

Michigan Soil Erosion and Sedimentation Control Act (Act 347) 

This Act requires soil erosion control and sedimentation plans 
for any earth changes of one or more acres if within 500 feet of 
a lake or stream. The North Branch of the Kalamazoo River is 
within 500 feet of this landfill, therefore this Act is an ARAR 
for the Site. The earthmoving portions of the selected remedy 
and the contingent remedy will meet these requirements. 

Michigan Comp. Laws Ann. Section 257.722 ("Frost Laws") 

These requirements pertain to maximum axle loads permitted over 
certain Michigan highways during certain months of the year, to 
prevent damage caused by excessive loads during the period when 
the weather alternates between freezing and thawing. These 
requirements are not ARARs because they do not pertain to on-site 
activities; however, the do constitute applicable off-site 
requirements. 

3. Cost Effectiveness 

Cost effectiveness compares the effectiveness of an alternative 
in proportion to its cost of providing environmental benefits. 
The costs associated with the implementation of the entire 
selected remedy and the contingent remedy are listed below. The 
present value costs below are lower than those issued in the 
Proposed Plan because the discount rate was updated to 7 percent. 
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Total estimated costs for the selected remedy at the Albion-
Sheridan Township Landfill Site are: 

Capital Cost O&M. Present Value 

$ 2,654,734 $ 1,197,801 $ 3,852,535 

If the contingent remedy for groundwater treatment is implemented 
at the site, the total estimated costs for the selected remedy 
are: 

Capital Cost O&M, 3 0 Yr. Present Value 

$ 3,086,196 $ 1,345,923 $ 4,432,119 

Both the selected remedy and the contingent remedy for this site 
are cost effective because they provide the greatest overall 
effectiveness proportionate to costs when compared to the other 
alternatives evaluated. The estimated cost of drum removal and 
disposal is proportionate to the risk reduced by removing known 
hazardous wastes and liquid wastes which could easily contaminate 
groundwater. The estimated cost of the selected landfill cap is 
intermediate between the other two cap alternatives and assures a 
high degree of certainty that the remedy will be effective in the 
long-term due to the significant reduction of the mobility of the 
contaminants achieved through containment of the source material 
and the decrease in leachate generation. The estimated cost of 
groundwater monitoring, and the additional cost of in-situ 
treatment of arsenic to the MCL if necessary, are proportionate 
to the risk present from the groundwater. The addition of 
arsenic treatment to below the MCL by either in-situ or ex-situ 
methods would provide only a limited additional reduction of risk 
to public health and the environment, which is not justified by 
the additional cost for these alternatives, since it is believed 
that additional lowering of contaminant levels will occur by 
natural oxidation. 

4. Utilization of Permanent Solutions and Alternative 
Treatment Technologies or Resource Recovery 
Technologies to the Maximiim Extent Practicable 

The selected remedy and contingent remedy represent the maximum 
extent to which permanent solutions and alternative treatment 
technologies can be used in a cost-effective manner at this site. 
Of those alternatives that are protective of human health and the 
environment and that comply with ARARs, U.S. EPA has determined 
that the selected remedy and the contingent remedy provide the 
best balance in terms of long-term effectiveness and permanence, 
reduction of toxicity, mobility, or volume of contaminants, short 
term effectiveness, implementability, and cost, taking into 
consideration State and community acceptance. 
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The removal of hazardous and liquid waste drums, installation and 
maintenance of a final cover for the landfill, groundwater 
monitoring, and restricti.on of site access through installation 
of a fence and institutional controls, will provide the most 
permanent solution that is practical and proportionate to the 
cost. 

5. Preference for Treatment as a Principal Element 

Based on current information, U.S. EPA and the State of Michigan 
believe that the selected remedy and the contingent remedy are 
protective of human health and the environment and utilize 
permanent solutions and alternative treatment technologies to the 
maximum extent possible. The selected remedy satisfies the 
statutory preference for treatment of the hazardous substances 
present at the site as a principal element by requiring treatment 
of drummed hazardous wastes present on site. The selected remedy 
also includes treatment of gasses generated by the landfill, 
unless ARARs are met without treatment. If the contingent remedy 
is implemented, groundwater also will be actively treated in-situ 
to remove arsenic. 

L. SUMMARY 

The selected remedy and the contingent remedy will satisfy the 
statutory requirements established in Section 121 of CERCLA, as 
amended by SARA, to protect human health and the environment, 
will comply with ARARs, will provide overall effectiveness 
proportionate to its costs, and will use permanent solutions and 
alternate treatment technologies to the maximum extent 
practicable. Treatment of hazardous wastes found on site is a 
component of the selected remedy. Treatment is also a component 
of the contingent remedy for groundwater clean-up, if natural 
oxidation does not occur as fast as predicted. 

M. RESPONSIVENESS SUMMARY 

The public participation requirements of CERCLA sections 113 (k) 
(2) (i-v) and 117 of CERCLA have been met during the remedy 
selection process. Section 113(k)(2)(B)(iv) and 117(b) of CERCLA 
requires the EPA to respond "...to each of. the significant 
comments, criticisms, and new data submitted in written or oral 
presentations" on a proposed plan for a remedial action. The 
Responsiveness Summary addresses concerns expressed by the 
public, potentially responsible parties (PRPs), and governmental 
bodies in written and oral comments received by EPA and the State 
regarding the proposed remedy for the Albion-Sheridan Township 
Landfill Site. 
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Background 

U.S. EPA issued a fact sheet to the public in Albion, Michigan, 
at the beginning of the Remedial Investigation. The Agency also 
hosted a public meeting on August 25, 1992, to provide background 
information on the Albion-Sheridan Township Landfill site, 
explain the Superfund process, and provide details of the 
upcoming investigation. The remedial investigation was completed 
in July, 1994, and in August, 1994, U.S. EPA issued a second fact 
sheet to summarize the results of the investigation. 

The RI/FS reports and the Proposed Plan for the Albion-Sheridan 
Township Landfill site were released to the public for review in 
September, 1994. An information repository has been established 
at the following location: Albion Public Library, 501 S. 
Superior Street, Albion, Michigan. The Administrative Record has 
been made available to the public at the U.S. EPA Docket Room in 
Region V and at the information repository. 

A public meeting was held on October 5, 1994 to discuss the FS 
and the Proposed Plan. At this meeting, representatives from the 
U.S. EPA and MDNR answered questions about the Site and the 
remedial alternatives under consideration. Formal oral comments 
on the Proposed Plan were documented by a court reporter. A 
verbatim transcript of this public meeting has been placed in the 
information repositories and Administrative Record. Written 
comments were also accepted at this meeting. The meeting was 
attended by approximately 3 5 persons. 

The FS and Proposed Plan were available for public comment from 
October 3, 1994, through December 4, 1994. Comments, received 
during the public comment period and U.S. EPA's responses to 
those comments are discussed below and are a part of this ROD. 
Advertisements announcing the availability of the Proposed Plan, 
start of the comment period and extension of the comment period 
were published in the Albion Reporter. 

During the comment period, EPA received approximately 11 written 
submittals containing comments on the proposed plan. 

Summary of Significant Comments 

Comments by the Calhoun County Health Department 

COMMENT: The Calhoun County Health Department supports the 
recommended alternatives. 

COMMENT: They would like to leave the option open for 
Alternative 5B if monitoring showed an increase in any hazardous 
levels of contamination or if the groundwater plume changes 
direction. 



RESPONSE: U.S. EPA has chosen Alternative 5B (in-situ treatment 
of groundwater) as a contingent remedy, which will be implemented, 
if arsenic contamination in groundwater is not decreasing fast 
enough or if residential wells are threatened. Other contaminants 
are not present in the groundwater at hazardous levels. The 
groundwater monitoring which is part of both the selected and 
contingent remedy includes monitoring of flow directions. 

Comments by the Officers of the Church of the Nazarene 

COMMENT: The officers of the Church of the Nazarene are 
concerned because they live close to the area and are concerned 
about their members and children at their church and in the 
neighborhood.- They recommend the following: 

Remove drums 
Cap landfill 
Treat gas 
Monitor groundwater 

RESPONSE: In general, U.S. EPA agrees with these 
recommendations. However, the Agency may allow landfill gasses 
to be vented without treatment if it is demonstrated that is safe 
and will meet all applicable or relevant and appropriate 
requirements. 

Comments by Private Citizens 

COMMENT: Mr. Kenneth Lampart agrees with the recommended 
alternatives: 2, 3C, 4B, 5A, and any or all other actions needed 
to protect the public of Albion-Sheridan Township and Jackson 
County, Parma Township, and Amberton Village. 

COMMENT: Mr. Lampart asks why this process is taking so long. 

RESPONSE: U.S. EPA's initial action at this site was the removal 
of drummed waste from the surface of the landfill, where passers-
by might come into contact with hazardous wastes. This action 
was accomplished relatively quickly following notification. The 
other possible threats at the site -- the large mass of buried 
wastes, possible contamination of soils, surface and groundwater 
surrounding the site -- did not appear to present as much of an 
immediate threat and so were dealt with under the Remedial 
Program at U.S. EPA. The Remedial Program takes more care to 
thoroughly understand the extent of contamination at the site, so 
that the cleanup actions which are taken can be the final actions 
needed at the site. The Remedial Investigation/Feasibility Study 
at this site took three years to complete, which is slightly 
faster than the average time of four years. This time was spent 
investigating and negotiating with potentially responsible 
parties, investigating the site, studying possible clean-up 
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options, conferring with the State of Michigan and the public, 
and choosing an option. 

COMMENT: Mr. Lampart asks what kind of water and other 
contaminants he is unknowingly subjected to from elsewhere. 

RESPONSE: The purpose of U.S. EPA's investigation was to 
determine the nature and extent of contamination from the Albion-
Sheridan Township Landfill site. No significant contamination 
was discovered from other sources during our investigation. 

COMMENT: Mr. Lampart asks when the "22 full drums and 24 empty' 
drums" were removed from the landfill, how many contained 
hazardous wastes, solids, and liquids? He also asks how deep the 
samples were taken from. 

RESPONSE: The 1990 removal report documents that the drums 
appeared to contain grease and paint wastes, but does not 
indicate how many were solids and liquids. Four drums' were 
analyzed and found to contain hazardous wastes. All of the drums 
removed in 1990 were found on the surface of the landfill. 
During its later investigation, U.S. EPA sampled landfill wastes 
up to 36 feet deep at three locations and found no hazardous 
wastes. However, hazardous wastes were found by the MDNR in 
drums buried at one location in the'landfill. This ROD requires 
removal of those drums which contain hazardous or liquid wastes, 
which could contaminate groundwater. 

COMMENT: Mr. Lampart asks, if he entered the fenced in area and 
walked around, would his health be at risk from exposure? 

RESPONSE: The fence was put up for that very purpose, to 
eliminate any health risk from exposure to waste which is inside 
the fence. Although much of the waste inside the fence is 
presently covered by sandy, soil, there are areas where it is 
exposed on the surface. 

COMMENT: Mr. Lampart asks, since the Kalamazoo River is not of 
any significant health risk, should he get his drinking water 
from there? 

RESPONSE: Although there are no significant health risks to 
recreational use of the North Branch of the Kalamazoo River 
caused by the landfill, U.S. EPA does not recommend using it as a 
drinking water source without appropriate treatment. 

COMMENT: Mr. Lampart asks, what is the one location where 
arsenic presently exceeds the federal drinking water standards 
and is anybody using water from this location now? 

RESPONSE: The concentration of arsenic exceeds drinking water 
standards in one monitoring well (MW06SB), drilled by U.S. EPA 
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immediately adjacent to the landfill. No one is using this, well 
as a drinking water source and there are no residential wells 
adjacent to this monitoring well. The residential well closest 
to the landfill is located immediately south of the landfill and 
is deep enough not to be contaminated by the.landfill plume. 

COMMENT: Mr. Lampart asks whether Harrington School might have 
received exposure from the landfill, for example by truck 
traffic, dust, or wind, and whether in general the air is safe 
when the wind blows off the dump site. 

RESPONSE: Although there is no way of knowing historical 
exposure patterns, U.S. EPA's investigation showed no exposure to 
the -Harrington School from the Albion-Sheridan Township Landfill 
site at this time. With the current vegetative cover, there is 
minimal dust generated from the site and gas generated by the 
landfill is released over a wide area at low concentrations. 
However, U.S. EPA believes expeditious construction of the 
landfill cap and implementation of landfill gas controls will 
further insure the safety of surrounding residents and 
businesses. The type of cap chosen by U.S. EPA for this landfill 
uses a flexible membrane liner instead of clay to stop 
infiltration and therefore will involve a lower level of truck 
traffic during construction than a clay cap. 

COMMENT: Mr. Lampart asks whether the water for Amberton Village 
should be filtered or treated before it is supplied to homes and 
whether it is safe to drink the water from residences near the 
landfill. 

RESPONSE: The Amberton Village well and all residential wells 
near the landfill were sampled during the remedial investigation 
and will continue to be monitored in the future. Water in all of 
the residential wells and the Amberton Village well met federal 
drinking water standards and is safe to drink. 

COMMENT: Mr. Alan R. Moore states that during the public 
hearing, contaminants were listed as "low" and asks that they be 
listed as actual values compared to average background. 

RESPONSE: There are too many actual values involved to list 
here. However, the Remedial Investigation Report lists all 
actual values and background values for surface and subsurface 
soils, groundwater and surface water sampled at the site. This 
Report is part of the Administrative Record for the site and is 
available at the Site Repository at the Albion Public Library and 
at U.S. EPA Region 5 headquarters in Chicago. 

COMMENT: Mr. Moore asks whether there could be a cost/benefit 
analysis for the remedy. 
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RESPONSE: As Is discussed in Section H of this ROD, U.S. EPA 
bases its remedy selection on nine criteria. To be considered 
for final selection, a remedy must provide overall protection of. 
human health and the environment and must comply with .all 
applicable or relevant and appropriate requirements (or provide 
grounds for a waiver). The proposed remedy is then selected by 
determining which provides the best combination of attributes 
with respect to long-term effectiveness; short-term 
effectiveness; reduction in toxicity, mobility, or volume; 
implementability; and cost. The final remedy is selected based 
on all these criteria and State and community acceptance, based 
on comments received during the public comment period. The 
Superfund process as provided in the National Contingency Plan at 
this time does not include assigning dollar values to 
improvements in human health risks and the environment, as would 
be required in a cost/benefit analysis. 

COMMENT: Mr. Moore asks why the landfill contents couldn't be 
excavated and placed in an approved sanitary landfill. 

RESPONSE: The costs associated with this would be prohibitive. 
In addition, the amount of time required to excavate and 
transport all of the waste would place nearby residences and 
businesses at risk from much greater exposure than capping the 
landfill in place. 

COMMENT: Ms. Sally Ammerman asks how close to the landfill new 
drinking waters wells would have to be, to be at risk. 

RESPONSE: This ROD requires the imposition of deed restrictions 
or local ordinances prohibiting domestic use water wells which 
draw water from the arsenic contaminant plume shown on Figure 4. 
This area extends approximately 600 feet to the southwest of the 
landfill. Outside' of this area, arsenic is at or below the 
natural background level in the region. Water wells close to the 
plume boundary (defined as 2 ug/1 arsenic) shown on Figure 4 may 
draw water from the plume if they are very shallow; deeper wells," 
such as the existing private well immediately south of the 
landfill, may not be affected because they are deeper than the 
plume. ' 

COMMENT: Ms. Ammerman, Mr. Robert Lopez, and Mr. Mike LaNoue are 
concerned that drilling of large volume water wells by the 
proposed Albion Renewable Energy Power Plant may cause migration 
of contaminants from the landfill to the City of Albion's Clark 
Pumping Station or to private water wells. Mr. Lopez also 
requests that the hydrogeological study include the area of the 
proposed plant. 

RESPONSE: If the proposed plant is built, it is"very unlikely 
that wells at that location would have any affect on the 
contaminant plume at the landfill. However, if wells were 
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proposed at that or any other location which were likely to' 
spread the contaminant plume or change its flow direction, U.S. 
EPA and MDNR have the authority to take action to protect human 
health and the environment, under CERCLA Section 104 and 106 and 
Michigan Act 307, including seeking legal injunctions. 

The hydrogeological study of the Albion-Sheridan Township 
Landfill did not include the area of the proposed plant because 
it is approximately 3/4 mile upgradient of the landfill. Except 
for wells installed to determine background conditions, the 
majority of U.S. EPA's hydrogeological investigation was 
concentrated on areas down-gradient of the landfill, the 
direction in which contaminants would flow. 

COMMENT: Ms. Doreene Derr, Mr. Robert Lopez, and Mr. Mike LaNoue 
each stated that there are six Superfund Sites in the Albion area 
and it is essential for Project Managers to coordinate with each 
other. Others at the public meeting held to discuss U.S. EPA's 
Proposed Plan were confused about the various governmental lists 
of cleanup sites. 

RESPONSE: U.S. EPA agrees that it is important for Project 
Managers of Superfund sites to coordinate and to consider the 
wider community in all Superfund site decisions. In some cases, 
sucih as at the Albion-Sheridan Township Landfill, contamination 
is fairly localized and does not interact with any other 
contamination in the area. 

Although there are multiple contamination sites in Albion, U.S. 
EPA considers only two to be Superfund sites. Historically, the 
term "Superfund Sites" has meant those on the National Priorities 
List, a list of high-priority cleanup sites which are eligible 
for funding using Superfund money. The two sites in this 
category in Albion are the McGraw-Edison Corporation Site and the 
Albion-Sheridan Township Landfill Site. A soil and groundwater 
cleanup is in progress at the McGraw-Edison site. 

As the commentors have pointed out, there are a number of 
additional sites in the Albion area designated as sites of 
environmental contamination on a list, compiled by the Michigan 
Department of Natural Resources, of sites addressed or needing to 
be addressed under the Michigan Environmental Response Act (MERA 
or Act 3 07). These sites and others may also appear on a master 
list of sites addressed or needing to be addressed under the 
Federal Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). This federal list is called the CERCLA 
Information System, or "CERCLIS". Following investigation, State 
or Federal action may or may not be taken at these additional 
sites. 

COMMENT: Mr. LaNoue requests that U.S. EPA form a geographic 
initiative area in Albion to address the multiple waste sites and 
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other environmental concerns in the Albion area. He also made 
additional comments concerning the proposed Albion Renewable 
Energy Power Plant. 

RESPONSE: U.S. EPA declines to designate Albion as a geographic 
initiative area at this time. U.S. EPA and the States undertake 
geographic initiatives to accelerate environmental protection in 
areas which, because of their size and/or complexity, outstrip 
the resources and authorities of a single agency. Historically, 
these areas have been chosen through comparative risk 
assessments. The geographic initiatives undertaken in Region. 5 
to date are in major urban areas (e.g. Detroit/southeast 
Michigan) or areas of high industrial concentration (e.g., 
Gary/northwest Indiana). Albion is small enough that U.S. EPA 
and the Michigan Department of Natural Resources believe they can 
coordinate together without an official designation as a 
geographic initiative area. 

U.S. EPA notes Mr. LaNoue's comments concerning the proposed 
power plant, but does not respond to them here, since this 
responsiveness summary focuses on the Albion Sheridan Township 
Landfill Site. We recommend Mr. LaNoue and other concerned 
citizens contact the Michigan Department of Natural Resources 
concerning the current status of the project as it is our 
understanding that it may be temporarily or permanently on hold. 

Comments by Potentially Responsible Parties: 

COMMENT: Hull & Associates, Inc. ("HAI"), commenting on behalf 
of the City of Albion, states that they generally concur with the 
approach presented in the Proposed Plan for the Site. 

COMMENT: HAI, Corning, Inc. ("Corning") and Cooper Industries 
("Cooper") agree with Alternative 2A for removal and disposal of 
drummed waste. HAI recommends the ROD incorporate language which 
could provide the flexibility to limit removal to only drums that 
are structurally sound and determined to contain hazardous waste 
in order to minimize transport/disposal costs and reduce exposure 
risks during closure. They recommend that criteria for 
determining which drums stay and which are to be removed be 
incorporated into the ROD. Corning wishes to confirm their 
understanding that any drums found that contain non-hazardous 
solid waste would be left in the landfill as they pose no threat 
to groundwater. Cooper Industries agrees with the Agency that 
drums containing unidentified liquids and solid hazardous waste 
which are discovered during the remedial action will be properly 
disposed. 

RESPONSE: U.S. EPA agrees that only drums which are structurally 
sound enough to be removed with wastes essentially intact should 
be removed from the landfill. The ROD provides specific language 
concerning the selection of drums for off-site disposal. 
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Coming's understanding is correct that,drums containing non-
hazardous solid wastes would be left in the landfill. Details of 
drum removal and disposal can be found in Section I of the ROD. 

COMMENT: HAI and Corning' concur with the recommendation for a 
flexible membrane liner (FML) to cap the landfill rather than a 
clay cap, because it will be a more effective barrier for 
reducing surface water infiltration and is probably the most cost 
effective. 

COMMENT: HAI, Corning, and Cooper state that the FML cap 
configuration as shown on Figure 3.3 of the FS should be changed 
so that the permeable drainage layer is immediately above the 
FML, to provide more protection against punctures in the liner 
and a better drainage .pathway. They also recommend that the ROD 
allow for performance demonstrations that alternate material 
(i.e., geocomposite) can be considered for a drainage layer. 

RESPONSE: U.S. EPA has considered the technical merits of this 
request and determined that the requested change should be made. 
Section I of the ROD specifies the drainage layer to be directly 
on top of the FML and also incorporates the requested flexible in 
material. 

COMMENT: HAI, Corning, and Cooper all support the installation 
of a passive gas venting system, at least initially. HAI states 
that an active extraction system is known to exacerbate landfill 
settlement, which ultimately may result in increased cap 
maintenance costs. In addition, HAI states that since a gas 
monitoring plan will have to be developed for the site, it will 
be possible to monitor the effectiveness of a passive venting 
system. Corning states that the generation rate and composition 
of landfill gas should be evaluated during Remedial Design and 
the interconnected piping and blower/flare facility of an active 
system should be added only if the gas concentrations exceed 
ARARs. Cooper states that it is U.S. EPA's proposal that the 
passive venting points be installed first, with active gas 
collection to be added only if vented concentrations exceed U-S. 
EPA or MDNR criteria. 

RESPONSE: In Section I of this ROD, U.S. EPA is requiring 
installation of an active gas collection and treatment system 
unless, during the design phase, it is demonstrated that a 
passive gas venting system will meet all applicable or relevant 
and appropriate requirements. If U.S. EPA's evaluation, in 
cooperation with that of the MDNR, indicates that passive venting 
will meet all requirements, it will be approved. 

COMMENT: HAI and Corning agree with the selected groundwater 
alternative for groundwater monitoring. HAI states that the 
concentration and extent of the groundwater contamination does 
not appear to warrant the implementation of an active groundwater 
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remedy, nor present a significant risk to human health and the 
environment. Corning states that the reduced infiltration 
through the waste material and the natural attenuation of arsenic 
should mitigate the impacts to groundwater at the site. 

COMMENT: HAI requests that the U.S. EPA provide the rationale 
for such an extensive groundwater monitoring program (especially 
the quarterly monitoring of residential wells) in light of the 
objective defined in the FS. The groundwater flow conditions of 
the bedrock aquifer documented in the RI indicate that nearby 
residential wells apparently receive water from the northwest 
(presumable the wells are set into the bedrock) and, thereby, to 
a large degree, are hydraulically isolated from the landfill. 
The monitoring of these residential wells should only occur as a 
contingency based on groundwater quality results of wells 
affected by the landfill, rather than a pre-determined, arbitrary 
quarterly schedule. 

RESPONSE: The groundwater monitoring system under the selected 
alternative has several purposes: to monitor the effectiveness 
of natural oxidation in reducing arsenic concentration, to 
monitor other contaminants which are emanating from the site at 
less hazardous levels, and to ensure that there is no impact to 
any residential wells from contamination emanating from the site. 
As explained in Section I of the ROD, the ROD retains flexibility 
regarding which specific wells will be monitored in the long term 
and regarding many details of the sampling schedule. 

The RI groundwater flow maps do not indicate that the groundwater 
source for these 'wells is from the northwest. Rather, the flow 
maps, along with the groundwater plume contour maps show 
groundwater from the landfill heading southwest towards the 
residential wells on East Erie Road. The U.S. EPA believes that 
quarterly sampling for residential wells is appropriate given the 
close proximity of the wells to the landfill. 

COMMENT: HAI states that the ROD should include language which 
allows the proposed groundwater monitoring network to be amended 
by data collected from the installation of the two proposed 
monitoring well nests. 

RESPONSE: The ROD requires the installation of four additional 
monitoring wells during the design phase, including one well nest 
of two wells and two isolated wells. As explained in Section I 
of the ROD, the ROD retains flexibility regarding which specific 
wells will be monitored in the long term and regarding many 
details of the sampling schedule. 

COMMENT: Several parties commented on parameters to be analyzed 
in the groundwater monitoring program. HAI assumes that 
groundwater samples will be analyzed for only inorganic 
parameters because they state that no volatile organic compounds 
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which could be directly attributed to the landfill were detected. 
HAI also states that a semi-annual VOC sampling frequency is more 
appropriate given the results of the risk assessment and the 
requirements of Act 641. Corning, Inc. comments that the 
groundwater analytical program has not been .specified and that 
they recommend that the analytical program include only the 
analytes of concern identified during the Remedial Investigation. 
Cooper Industries suggests that TAL/TCL analytes be used for the 
initial sampling of any newly installed well, with subsequent 
quarterly and annual testing to be for only those analytes of 
concern to Cooper and the Agency. 

RESPONSE: Section I of the ROD includes some flexibility for 
developing a target list for groundwater monitoring once a 
sufficient data set has been established. The ROD requires one 
complete round of groundwater samples to be analyzed for Target 
Compound List and Target Analyte List parameters, ammonia and 
field parameters, to provide a wider basis' for design of the 
groundwater monitoring program. For subsequent long-term 
monitoring, the ROD retains'some flexibility regarding the target 
parameter list. 

COMMENT: Corning and Cooper state that the Feasibility Study 
recommends 30 mil PVC or 40 mil VLDPE for the liner material. 
Corning and Cooper recommend a stronger and thicker material such 
as 40 to 60 mil HDPE for the liner. Corning states that the 
sturdier liner material will be easier to install, is less likely 
to tear during installation, and will have better seam integrity. 

RESPONSE: The ROD requries a flexible membrane liner which is 
equivalent to or less permeable than a 40 mil low density 
polyethylene or 3 0 mil polyvinyl chloride. If U.S. EPA determines 
during the remedial design that a stronger or thicker material 
should be used for the liner, the ROD allows that flexibility. 

COMMENT: Corning states that the composite liner system provides 
only 3 0 inches of cover for the FML and that an additional six 
inches of cover soil should be added to ensure that the FML is 
below the frost line. Cooper states that they are evaluating 
whether the 30" depth to the flexible membrane liner is sufficient 
to prevent rupture during Michigan freeze/thaw cycles, and requests 
the Agency consider allowing parties the option to increase the 
depth of the FML by providing a thicker cover, if warranted. 

RESPONSE: The landfill cover required in the ROD is a minimum 
thickness. U.S. EPA does not believe it is essential for an FML to 
be below the frost line. However, if U.S. EPA determines during 
Remedial Design that thicker layers should be used, the ROD allows 
that flexibility. 

COMMENT: Corning and Cooper state that the general landfill cap 
contours in the Feasibility Study show steep slopes where "cut and 
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fill" regrading of the existing topography could reduce slope 
angles, provide better stability, and reduce cap material volumes. 
They request flexibility in the contour design to accommodate these 
potential benefits. 

RESPONSE: There is flexibility included in the ROD concerning the 
final slopes and how they are attained, although the requirements 
of Michigan Act 641 must be met. Private' property boundaries may 
restrict cut and fill regrading in some areas. These are described 
in Section I of the ROD. 

COMMENT: Corning states that the groundwater monitoring program 
for the site, as specified in the Feasibility Study, includes 27 
wells. It is Coming's understanding that four new wells will be 
installed during the Remedial Design phase and added to the long-
term monitoring program to be sampled during quarterly and/or 
annual events. 

RESPONSE: The ROD requires the installation of four additional 
monitoring wells during the design phase. As explained in Section 
I of the ROD/ the ROD retains flexibility regarding which specific 
wells will be monitored in the long term and regarding many details 
of the sampling schedule. The monitoring scheme presented in the 
Feasibility Study is an example of a monitoring program which would 
be acceptable by U.S. EPA. 

COMMENT: Cooper states that the RI/FS Report is silent regarding 
supplemental investigation activities; however, during a meeting 
U.S. EPA mentioned the need for additional monitoring wells to be 
installed during the remedial design phase of the project. Cooper 
believes that the current monitoring well network and associated 
compliance monitoring at the site is sufficient to determine the 
effectiveness of the cap to prevent leaching to groundwater and to 
ensure that is no potential impact to domestic water supplies. 

RESPONSE: U.S. EPA has determined, in consultation with the MDNR, 
that the new wells are necessary and they are required by this ROD. 
The four additional monitoring wells are shown on Figure 3.4 of the 
Feasibility Study as proposed new wells and were also included in 
the Proposed Plan which was available for public comment from 
October 3 to December 4, 1994. The wells at MW15 and MW16 are 
needed to further define the contaminant plume to the west and 
south of the site, respectively, in areas where 'the groundwater 
gradients are low and flow directions somewhat variable. The MW15 
well is intended to ensure that no contamination is flowing toward 
the Orchard Knoll Subdivision, where groundwater contaminants of 
unknown origin were detected in the past. The two deep bedrock 
wells (at MW16 and MW09) are needed to further define the vertical 
extent of contamination, since at present there is only one deep 
bedrock well at the site. 
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COMMENT: Cooper states that the Risk Assessment Report does not 
identify which analytical methods are to be utilized for the 
quarterly and annual groundwater monitoring well compliance 
sampling detailed in Figure 3.4. 

RESPONSE: The ROD retains some flexibility regarding analytical 
methods for groundwater monitoring, although it .does require that 
methods have detection limits at or below the federal maximum 
contaminant level (MCL), for those analytes which have an MCL. 
Specific methods will be approved as part of a Quality Assurance 
Project Plan during Remedial Design. 

COMMENT: Cooper states that the RI Report describes that 
residential wells, surface water samples, and selected groundwater 
monitoring well samples were analyzed using the "Region 5 
Residential Well REQUIRES." No laboratory contacted by Cooper was 
familiar with the "Region 5 Residential Well REQUIRES." Cooper 
requested and has been supplied with the analytes of concern and 
associated detection levels, but that information is still not 
specific enough regarding the "Region 5 Residential Well REQUIRES" 
protocols to allow comment by Cooper. For residential wells. 
Cooper suggests that a gas chromatograph method, which has lower 
detection levels than a typical GC/MS method and is a more standard 
methodology, be used rather than the Region 5 Residential Well 
REQUIRES. 

RESPONSE: During the Remedial Investigation, residential wells 
samples and selected other samples were analyzed under U.S. EPA's 
Contract Laboratory Program as a Special Analytical Service 
(REQUIRES) because lower detection limits were needed. As 
discussed in Section I of the ROD, the specific analysis methods 
for groundwater samples during Remedial Design and Remedial Action 
will be proposed by the party conducting the design and subject to 
approved by U;S. EPA as part of the Quality Assurance Project Plan. 

N. GLOSSARY 

Applicable or Relevant and Appropriate Requirements (ARARs) 
Section 121 (d) of CERCLA requires that remedial actions meet 
legally applicable or relevant and appropriate requirements (ARARs) 
of other environmental laws. Legally "applicable" requirements are 
those cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria or 
limitations promulgated under Federal . or State law that 
specifically address a hazardous substance, pollutant, contaminant, 
remedial action, location, or other circumstances at a CERCLA site. 
"Relevant and appropriate" requirements are those requirements 
that, while not legally applicable to the remedial action, address 
problems or situations sufficiently similar to those encountered at 
the site that their use is well suited to the remedial action. 
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Non-promulgated advisories or guidance documents issued by federal 
or state governments ("to-be-considered or TBCs") do not have the 
status of ARARs;. however, where no applicable or relevant and 
appropriate requirements exist, or for some reason may not be 
sufficiently, protective, non-promulgated advisories or guidance 
documents may be considered in determining the necessary level of 
clean up. for protection of human health and the environment. 

Aquifer 
A body of rock that is sufficiently permeable to conduct 
groundwater and to yield economically significant quantities of 
water to wells and springs. 

Baseline Risk Assessment 
The baseline risk assessment is an analysis of the potential 
adverse health effects caused by hazardous substance releases from 
a site in the absence of any actions to control or mitigate these 
releases. The baseline risk assessment assumes no corrective 
action will take place and no site-use restrictions or 
institutional controls such as fencing, groundwater use 
restrictions or construction restrictions will be imposed. There 
are four steps in the baseline risk assessment process: data 
collection and analysis; exposure assessment; toxicity assessment; 
and risk characterization. 

Cancer Potency Factors (CPFs) 

Cancer potency factors (CPFs) have been developed by EPA's 
Carcinogenic Assessment Group for estimating excess lifetime cancer 
risks associated with exposure to potentially carcinogenic 
chemicals. CPFs, which are expressed in units of (mg/kg-day) "̂ , 
are multiplied by the estimated intake of a potential carcinogen, 
in mg/kg-day, to provide an upper-bound estimate of the excess 
lifetime cancer risk associated with exposure at that intake level. 
The term "upper bound" reflects the conservative estimate of the 
risks calculated from the CPF. Use of this approach makes 
underestimation of the actual cancer risk highly unlikely. Cancer 
potency factors are derived from the results of human 
epidemiological studies or chronic animal bioassays. 

Comprehensive Environment Response, Compensation, and Liability Act 
(CERCLA) 
A federal law passed in 1980 and revised in 1986 by the Superfund 
Amendments and Reauthorization Act. CERCLA created a special tax 
that goes into a trust fund, commonly known as "Superfund", to 
investigate and clean up abandoned or uncontrolled hazardous waste 
sites. 

Excess Lifetime Cancer Risks 
Excess lifetime cancer risks are the sum of all excess cancer 
lifetime risks for all contaminants for a given scenario. Excess 
Lifetime Cancer Risks are determined by multiplying the intake 
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level by the cancer potency factor for each contaminant of concern 
and summing across all relevant chemicals and pathways. These 
risks are probabilities that are generally expressed in scientific 
notation (e.g. 1 X 10'̂ ) . An excess lifetime cancer risk of 1 x 10"° 
indicates that a person's chance of contracting cancer as a result 
of site related exposure averaged over a 70-year lifetime may be 
increased by as much as 1 in one million. 

Groundwater 
The water beneath the earth's surface that flows through soil pores 
and rock openings. Often utilized as a source of drinking water. 

Hazard Index (HI) 
The Hazard Index (HI), an expression of non-carcinogenic toxic 
effects, measures whether a person is being exposed to adverse 
levels of non-carcinogens. The HI provides a useful reference 
point for gauging the potential significance of multiple 
contaminant exposures within a single medium or across multiple 
media. The HI for non-carcinogenic health risks is the sum of all 
contaminants for a given scenario. Any Hazard Index value greater 
than 1.0 suggests that a non-carcinogen potentially presents an 
unacceptable health risk. 

Inorganic compounds 
Chemical compounds that are composed of mineral materials, 
including salts and minerals such as iron, aluminum, mercury, and 
zinc. 

Leachate 
A liquid (usually water from rain or snow) that has percolated 
through wastes and contains components of those wastes. 

MCLs 
These are Maximum Contaminant Levels (see primary Drinking Water 
Standards). 

National Priority List (NPL) 
U.S. EPA's list of top priority hazardous waste sites that are 
eligible for federal money under Superfund. 

National Contingency Plan (NCP) 
The Federal regulation that sets the.framework for the Superfund 
program. The NCP identifies the governmental organizations 
involved in the remedial response, outlines their roles and 
responsibilities, and discusses the interrelationships of these 
organizations. In addition, the NCP provides guidelines for 
planning and conducting response activities. 

Organic Compounds 
Chemical compounds composed primarily of carbon, including 
materials such as solvents, oils, and pesticides. 
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Permeability 
The ease with which groundwater moves through earth materials. 
Movement is controlled by the size and' shape of spaces between 
these materials. 

Present Value Cost 
An economic term used to .described today's cost for a Superfund 
cleanup and reflect the discounted value of construction and future 
operation and maintenance costs. U.S. EPA uses present value costs 
when calculating the cost of alternatives for long-term projects. 

Primary Drinking Water Standards (MCLs) 
Primary Drinking Water Standards are maximum contaminant levels 
(MCLs) set for substances that can pose a threat to health when 
present in drinking water at certain levels. Because these 
substances are of concern for health (not just aesthetic ) reasons, 
primary MCLs are enforceable under the Safe Drinking Water Act. 

Record of Decision (ROD) 
A document signed by EPA's Regional Administrator, outlining the 
selected remedy for a Superfund site. The ROD includes the 
Responsiveness Summary, which addresses concerns presented to EPA 
during the public comment period. 

Reference Doses (RfDs) 
Reference doses (RfDs) have been developed by U.S. EPA for 
indicating the potential for adverse health effects from exposure 
to chemicals exhibiting non-carcinogenic effects. RfDs, which are 
expressed in units of mg/kg-day, are estimates of average daily 
exposure levels for humans, including sensitive individuals. 
Estimated intakes of chemicals from environmental media (e.g., the 
amount of a chemical ingested from contaminated drinking water) can 
be compared to the RfD. RfDs are derived from human 
epidemiological studies or animal studies to which uncertainty 
factors have been applied (e.g., to account for the use of animal 
data to predict effects on humans). These uncertainty factors help 
ensure that the RfDs will not underestimate the potential for" 
adverse non-carcinogenic effects to occur. 

Resource, Conservation and Recovery Act of 1976 (RCRA) 
The federal law that establishes a regulatory system to require the 
safe and secure procedures to be used in treating and disposing of 
hazardous waste. 

Semi-Volatile Organic Compounds (SVOCs) 
Organic chemicals that vaporize less readily than VOCs. These 
compounds include .many polynuclear aromatic hydrocarbons and 
pesticides. 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Amendments to the Superfund Law, CERCLA. 
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Volatile Organic Compounds (VOCs) 
Organic chemicals, such as methylene chloride and benzene, that 
vaporize easily. Some VOCs found at the site include carbon 
tetrachloride, vinyl chloride, benzene, and chloroform. 

Wetlands 
Areas that are inundated by surface or groundwater with sufficient 
frequently to support vegetative or aquatic life that depends upon 
saturated or seasonally saturated soil conditions for growth and 
reproduction. 40 CFR Pt.6, App.A, Section 4 (j). 
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TA.BLE 1 

Clieniicals of Potential Concern 
Alhion-Slicridan Township Landfill, Alhioii, Micliigun 

Piigc 1 1)1 2 

Surface Soils 

Benzo(a)aiilhracene 

Bcnzi)(b)nui)r:mllicne 

Beiiz()(k)nu()raniliciie 

Beiizo(glii)perylene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)aiitliraceiie 

Di-n-bulyl phihalale 

riiioraiithcne 

liulciu)(l,2,3-C(l)pyrciic 

Plicnafillircnc 

Pyrcne 

Arsenic 

Barium 

Cliroiniiirii 

Copper 

Cyiinidc 
Vanadium 

Zinc 

Ground Water Monitoring Wells - Unconsolidated Sediment and Bedrock Aquifers 
Benzene 

Carbon clisulfide 

1,2-Dibr()m()-3-chl()ropropane 

Vinyl chloride 

Xylene, loud 

Bis(2-cihyl licxyDphlhalalc 

Eiulosuiran sullate 

Lindane 

Antimony 

Arsenic 

Barium 

Cadmium 

Cohall 

Iron 

Nickel 

•Selenium 

Thallium 

Zinc 

Residential Wells 

Heptachlor Selenium 

Surface Water 

Carbon disulfide Butyl benzyl phdialate Dicdiyl phdialate 

River Sediments 

Acetone 

Methylene chloride 

Bis(2-eUiyl liexyDplithalate 

Pluoranlhenc 

Phenanihreiie 

Pyrene 

b-BHC 

b-Endosidlan 
Endrin 

Endriii aldehyde 

Cadmium 
Chromium 
Cyanide 
Thallium 

wds - 040' • '̂ 1 j:Va.ss\albi()n\(()|'C.XI.S I 'm ' ' l-^nl 



i ' . i j lC l o i 1 

Clieniicals of Potential Concern 

Albion-Sheridan Township Landf i l l , Albion, Michigan 

Wetland Sediments 

Acetone 
Metliylene chloride 
Bi.s(2-ethyl hexyDphthalaie 

2 Methylnaphthalene 

Phenaiilhrcne 

4,4'-DDT 

b-Eiidosulfan 
Eiidrin 

lindrin aldehyde 

Endriii ketone 

Heptachlor 
Mcihoxychior 

Arsenic 
Mercury 

Selenium 

wdi - 04011 .(M j:\fass\albion\( OfC.XI.S I'liMl.-.l ' h \ > r n 



Table 2. Maximum Risks from Combined Ingestion and 
Dermal Contact Pathways for Various Media 

Maximum Maximum. 
Media 

Groundwater 

Off-site soils 

Surface water 

Sediments 

H a z a r d I n d e x 

54 

0 . 1 8 

0 . 1 1 

0 . 0 4 8 

C a r c i n o c f e n i c R i s k 

2 . 1 x 10"^ 

2 . 6 X 10" ' 

0 

1 .9 X 10"^ 



L,.., 

Table 3. Cost Summary for Remedial Alternatives 

Alternative Capital Cost O&M Present Value 

2 - Drum Removal $ 614,581 -0- $ 614,581 

3A - Clay Cap $ 1,542,609 $ 109,373' $ 1,651,982 

3B -- Enhanced Clay 

Cap $ 1,779,137 $ 109,373' $ 1,888,510 

3C - FML Cap $ 1,728,431 $ 109,373' $ 1,837,804 

4A - Passive Venting 

of Landfill Gas $ 49,600 $ 207,777' $ 257,377 
4B - Active Collection 

of Landfill Gas $ 182,900 $ 446,093' $ 628,993 

5A - Groundwater 
Monitoring (GWM) $ 128,822 $ 642,335^ $ 771,157 

5B - In-situ Treatment 
to MCL + GWM $ 560,284 $ 790,457^ $ 1,350,741 

5C - In-situ Treatment 
to Type B + GWM $ 862,656 $ 1,539,827^ $ 2,402,483 

5D - Pump & Treat + GWM $ 931,703 $ 1,280,281' $ 2,221,984 

Includes 30 yrs 
^ Includes 20 yrs of GWM (5 yrs beyond expected attainment of MCLs) 
^ Includes 5 years of in-situ treatment (during yrs 6 through 10, as called for in the 

contingent remedy) and 5 additional yrs of GWM during yrs 11 through 15 
'' Includes 12 yrs of in-situ treatment and 5 additional yrs of GWM 
' Includes 9 yrs of pump and treat and 5 additional yrs of GWM 



TABLE. 4 

Evaluation Table 

0 

EVALUATION CRITERION 

1. Overall Pro«eaion o( Hearth & 
Environment 

2. Will <»mply with all ARARs 

3. Long-lerm Ellectiveness and 
Permanence 

4. Reduction of Toxicity, Mobilily. 
or Volume through Treatment 

5. Shon-term Effectiveness 

6. Implementabilily 

7. Estimated Cost 

8. State Agency Acceptance 

9. Community Acceptance 

No 
Action 

1 

D 

D 

n 

n 

D 

• 

$0 

Coi 

1 

Drums 

2 

• 

• 

• 

• ' 

«> 

• 
$0.6 

million 

State accc 

mmunrty ac 

Ljindnil Cap Options 

3A 

D 

• 

«> 

D 

<8> 

• 
$1.7 

million 

ptan<» of tl 

ceptance of 

38 

• 

• 

• 

n 

<$> 

• 
$1.9 

million 

le recommt 

3C 

• 

• 

• 

D 

<8> 

• 
$1.9 

million 

nded alterr 

the rec:ommended alt 

Landfill 
Gas Options 

4A 

n 

n 

«> 

D 

«> 

• . 
$0.3 

million 

tative will bi 

amative wil 

4B 

• 

• 

• 

<8> 

<8> 

• 
$0.7 

million 

a evaluatec 

be evaluat 

Ground-water Options 

5A 

• 

• 

<8> 

D 

«> 

• 
$1.1 

million 

after the p 

sd after the 

5B 

• 

• 

• 

• 

<8> 

• 
$1.8 

million 

5C 

• 

• ' 

• 

• 

<8> 

• 
$2.e 

million 

jbUc comment period. 

1 
public comment penoc 

5D 

• 

• 

• 

• 

<$> 

• 
$2.7 

million 

1. 

• \ 

: lully meets ^ S = partly meeis n = does not meet 
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SUBURBAN LABOFTATORIES, Inc. 

4i40LrrrDR(v^ HILLSIDE, ILUNOIS 00192 • 1163 

TcMo^ona 012) S44.4260 
PAX (JU)i 

EARL I. ROieNBERG 
Pr»notr.-

Augusc 23, J989 

H.R. THOMAS, JR. 
DIrKlor 

Roy F. Weston, Inc,/Sper Civisicr, 
111 North Cans: Siree: , Suite f?8i5: 
Chicago, Illinois 60606 

Attention: Ms, Maureen O'Mara 
Envi ronicenca l Checi is : 

R«: Project tf89WT02 

Sarople Received 

Source 

B/;7/S? 

S/L i?9-9l5 Drum ^ n ^ G r a b SfiT.plc, 11:30,(8/15/89 
"5^4533? 

Cyanide-TocBl ^P?^^ 

Cyanide-React ive 

Flash Point 

Sulfide-Totai ^??=> 

Sulfide-Reaceive 

pH 0 ;3 diluticr.) 

AwD <«,-'4 A n 4 D J A C ^ r 

ANALYSIS CERTIFIED BY 

W»t«r PI 

5.72 

-

> 2 12°F 

2.90 

-

6.40 

Wir^r. 
< 

> 

Arsenic 

Bariuc 

Cfldmiuc 

Chror.-Totai 

Lead 

Mercury 

Seleniuffi 

Silver 

• less than 

• greatcT than 

E. P. Toxicity 
(mg/1) 

< o . i o 

< 0.10 

< 0. 10 

< 0. 10 

< 0. 10 

0.0003 

< 0. 10 

< 0. 10 

,<eiTi6«r» 01 Arfterican Soeiaiy of Ua»* 8paeiWT\iiry • AmancAnX^imtcai Soei»iy • Arr>*rtc*n 3o«i«ty tor 
oliutiC' Ccnuol P«)«r«ltor • ln»trtvl« Dl f̂jCA TechnoiOffV • CMnctUOn* U.SD.A. »17B3 • HI. D»pt. 0' P 

Ainr Sp-e» Tntii AMn. • F D*. RK »i*i»«7e MIL EPA *'C>0?55 • VV1» DNR »»W3lJ2n 

D i r e c t o r (HRT/ck) 

Public Htalth #17136 

0 



1580600b;tt 

FAX (Slijr ' 

SUBURBAN LABORATORIES, inc. 

414C LITT DRIVE HILlSlDE, ILUNOlS (OlU • 1183 

EARL 1. ROSSNBERa 

August 23, 1989 

H.R. THOMAS. JR. 
Dtrvdor 

Key F. Wextcr., Inc./Sper Division 
111 North Canal S:ree!:, Suite ^855 
C h i c a i C , Illinois 6060t 

Attention; Ms. Mfiureen O'Mare 
Environrsencal Chemist 

Sample Received: 5/ ) ' / B ' . 

Re: Projact ^89WT02 

Source: S/L '-'9-9)52 - ( D Z U O J ^ Crab SaapU,/«/1 5/89,1 S-I5, t6;<45 
EPA /J5-045338 ^ 

Cyanidc-Totcl (pp=) < 0.02 

Cyanide-Rtactive 

Flash Point > 2)2°? 

Sulf ide-Total (pprr) 0.9'i 

Sulfide-Reactive 

pH (1;3 dilution 7.64 

Arsenic 

Bariur. 

Cadxiux 

Chrom-Total 

Lead 

Mercury 

Salanium 

Silver 

E. P. ToxiciCy 
(mg/1) 

< 0. 10 

0.21 

< 0.10 

< 0. 10 

< 0.10 

0.0002 

< 0.10 

< 0. 10 

D ^ H i n f ^ i C i . : > 5-2H ^ fi-i5 < - less than 

_ _ ^^ A-j>/ ^ • greater than 

D i r e c t o r (HRT/ck) ANALYSIS CERTIFIED BY 

M»mbt'» 01 Amencan Socnty 0* M » M Sp»ctnsm»tfv • Ajr<»nM\ C>i»rr<tC4l Socltty • Am»no»n Socitiy tor MleroDiOlogy 

W«!«;' Pollution Ccnirol ^eajr i l ion • ln)Mu(» of POOC T^cnnotoVV ' Mrtf i i^H'Cni: U S.D.A. »i7a3 • III &*pi. o( Public H»allh #17135 

An-'t'. Sp<C* Trae« AMn ' F D A Ap^. i>141M7e • III. EPA f 100226 • Wi i . ONR ir9d931t3l0 
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SUBURBAN LABORATORIES, inc. 
4140 UTT DRIVE HILLSIDE, ILLINOIS 60162 • 11B3 

EARL I. ROSENBERQ 
Pre»io«Ai 

Augus t 2 3 , 1989 

H.R. THOMAS. JR. 
Oirtctor 

Roy F. Weston, Inc./Sper Division 
111 North Canal Street, Suite )?£55 
Chicago, Illinois 60606 

Attention; Ms. Maureen C K a r t 
Environaental Chemise 

Sample Received: 8/ 17/£': 

Re: Project )?89WT02 

Source-. S/L 1)9-9153 -^Sludge EampleOl 7 :00 ,(8/1 5/89j) S-20 

Cyanida-Total (pp^i) 

Cyanide-Reactive 

Flash Point 

Sulfide-Total (pptcj 

Sulfide-Reactive 

pH (1:3 dilution) 

Coutcno Peori mt-

< 0 .02 

> 2 l 2 * r 

3 . 2 ^ 

7 . ^ 3 

< 

> 

Araanic 

Bariutt 

Cadniuc 

Chrom-Total 

Lead 

Mercury 

SeleniuE 

Silver 

- less Chan 

- greater than 

E. P. 
(o 

< 

< 

< 

< 

c 

< 

< 

< 

Toxicity 

s/1) 

0.10 

0. 10 

0. !0' 

0. 10 

0.10 

0.0001 

0. 10 

0. 10 

ANALYSIS CERTIFIED BY D i r e c t o r (HRT/cit) 

M*mD*-> of Ar^e^c«n SOCItry of M a u Sp^CW^vlry • AjT<*tC*n Cn*mlc<l 3««i*(y • Am«Hc«n $OCl«ry tor MIcroetOlOQy 

W»Hr Pollution Conuol PeOeratiOn » IPullTut* of Fooa T««hnolOffy • CACirMllom: U.S.D.A. »17W • III D«o(. e! Poblic H i i f lh •17138 

AoiBf SoiCi Tf«OI A49n, . f.D.A. R»g. #1<iefl7« • HI. EPA HOC235 • VSli DNR f9993l8J10 



CATHERINE GIBBONS, CHMM 
ENVIRONMENTAL ENGINEER 

^UMM.aiRV 

great lakes 
environmental 
services, inc. 
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Ea GRACE ANALYTICAL LAB, INC. <̂ / /^ ^ V 

5300-B McDermott Drive 
Berkeley, Illinois 60163 
(312)449-9449 

November 1, 19 8 9 

J--^"^' l l 

Ms, Sally Matz 
Roy F. Weston 
111 ;::. North Canal Street 
Suite 855 
Chicago, IL 60606 

S-*̂  

Dear Ms. Matz: 

I am enclosing the data sheets for the project number, 

90WT01. The samples are identified as follows: 

Sample I.D. No, 

S-61 

S-62 

S-63 

S-64 

File Ref, No. 

9V816 RCRA Characteristics 

If you have any questions, please call me, 

Sincerely, 

Steven Kim, Ph.D, 
Lab Director 

SK:gk 

enclosures 
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5300 3. HtDiRMcrrr T?K\\/C 

Dratory File L Af^t^: Sviuf^ k'lM (̂ 12.) W-'?V4<? * 1 

5--21644 

http://sta.no


•• L_ • ' ' • ! • • ; L :J 1 V " r T I .•••••, I ; . ' . L j i r.. | | ' " ' 

' • r , ror-1 n T j r i D T i iLT :IJ LTC \ /L : \ •— \ ' T i i T Kir i T C ^ n i ^ ^ 

STUDY NrtriE: WESTOH/9 OUTG 1 STUDY NO: i:;,HL-39 10 17 

D - o l F I L E REF. NO: > 9 U 8 l 6 

CAS it COnPiJUND iHllOUt-)T 
(uq..--lc.g ) 

6 7 - A ^ - . i - - _ M C E T O H E 75 U 
7 1 - ? 6 - 7 N-BUTYL H L C 0 I - 1 0 L ?U U 
7 ^ - 1 5 - 0 C H R B Q H D I S U L F I D E 7 . 0 U 
':^6-23-'7 CPiRBOM TETRACHLORIDE i . ? U 
i 0 3 - - ^ i J - 7 CHLOROBEt-IZEME 1.5 U 
i n o _ 7; o _ ̂  t'l — P^^'^OL — 1 ' • !J 
106-44-5 P-CRESOL 10 U 
9 5-43-7 0-CRESOL 10 U 
1 OS-94-1 CYCLOHEXAMONE 5 0 U 
95-50-1 1,2-DlCHLuROBEMZENE 1.5 U 
141-73-6 ETHYL ACETATE 50 U 
iOO_4i-4 ETHYLBENZENE 71 
0O-29-7 ETHYL ETHER 75 U 
73-87-1 ISQBUTANOL 50 U 

10 
11 
1 o 

17 
14 
15 

2 6 
O - I 

67-56 1 METHANOL 50 U 
75-09-2 METHYLENE CHLORIDE 1.0 U 
73-97-7 METHYL ETHYL KETONE 5 0 U 
IGS-lO-i M E T H Y L ISOBUTYL KETOhiE 7.0 U 
93-95-7 NITROBENZENE 1.5 U 
110-36-1 PYRIDINE 1.5 U 
127-13-4 TETRACHLOROETHYLENE 6.00 
lOS-33-7 TOLUENE 17.0 
71-55-6 1 ,1 , 1-TRICHLOROETHANE 17.5 
76-17-1 1,1,2-TRicHLORO-l,2,2-TRIFLUOROETHANE -- 1.5 U 
79-01-6 TRICHLOROETHYLENE 1.5 U 
75-69-4 TRICHLOROFLUOROMETHANE 1.5 U 
1730-20-7 XYLENE i total 1 719 

CODES: U - CQMPOUf-̂ D WAS ANALYZED FOR BUT NOT DETECTED. THE '.'ALUE 
REPORTED IS THE METHOD DETECTION LIMIT FOR REAGEriT WATER, 

3 - ESTIMATED UttLUE. 
SLC - SUSPECTED LABORATORY CONTAMI NPilJT . 
SFC - SUSPECTED FIELD CONTAM If̂ iHNT. 



i u -

;^Nf^LYT I CAL LABORATORY 
MCDERMOTT D R I U E 

BERKELE'-: I NO IS 01c 7 1 : 

ORGANICS 
' J O L A T I L E 
ANfHL'f'S I S DATi- ;:HEET 

liTUDY h<AME: WESTON/9 OWTO1 

S-6 1 

STUDY \<0: GAL-8910i7 

FILE REF. NO: ;:-9U3l6 

TENTATH.'ELY 
IDENTIFIED COMPOUNDS 

ESTIMATED AMOUNT 

Hex,3ne 
Penta 1 
Cyc loh 
N o n a n e 
2-Oc te 
B e n z e n 
Benzen 
Oc t ane 
Benzen 
Benzen 
rJonane 
Benzen 
rionane 
l-Japhth 
Benzen 
Benzen 
Cyc1Gh 
U n d e c a 
Benzen 
Cyc 1 oh 
Benzen 
Benzen 
D & d e c a 

. 7 - e t h y 1 - 4 - m e t h v 1 -
e n e , o c t a h yd r' o - 2 - me t h y 1 
e X a n e , prop y 1 -

A - m et hy1 -
n e , 2 , 6 -- d 1 me t h y 1 -
e , 1-e t h y1-2-met h y1 -
e , 1 ,2 ,7-t r i m e t h y 1 -

d i rne t hy 1 

e , ( 1 - me t h y 1 e t h y I ) -
e , 1 - e t h y i - 7 - me t h y 1 -
, 2 , 6-d1 me t hy1-
e , 1-e t h V1 - 4-me t hy 1 -
, 7.7-dimethyl-
alene, decahydro-, tr 
e , 1 - m e t h y 1 - 7 - p r o p y 1 -
e , 1 - e t h y 1 - 2 , 7 - d 1 me t h y 1 

= -=" l ' , 2 - d i e t h y l - l 

ana 

e X ,3 n e 
ne 
s . 

•nethy 1 

( 1 , 1 ~ d 1 m e t h y 1 p r o p y i ) -

e X a n e , p e n t y 1 -

e , 1,2,7 , 4 - t e t r a me t h y I -

e , me t hi y 1 - ( 1 - me t hi y 1 e t h v 1 -' 

ne 

1950 
116 0 
1330 
17 0 0 
194 0 
2540 
792 0 
774 0 
175 0 
7370 
2110 
2260 
1 0 0 0 
2850 
1270 
16 10 
2 22 0 
6040 
125 0 
1500 
1 n o I'l 
J. U '_» 'J 

117 0 
112 0 



GRACE ANALYTICAL LAB, INC. 1 OF 
57 0 0-B MCDERMOTT DRI'.C BERKELEY. ILLINOIS 60167 

FOOl - F005 SQLUENT WASTES ANALYSIS DATA SHEET 

STUDY NAME: WESTON/9 0WTO 1 STUDY NO: G A L - H 9 1 0 1 ; 

LAB SAMPLE I.D. NO: Lab Blank FILE REF. hiO: :yU3i: 

CAS it̂  COMPOUND HMOUhJT 
C. ijq/U.q ) 

9 
10 
11 
12 
17 
14 
15 
16 
•1 ~ 7 

X ,' 
O 

i9 
2 0 
21 
n n 

2 3 
24 
25 
26 

•-J ..' 64-1 ACETONE 75 U 
71-76-7 M-BUTYL RLCOHOL 50 U 
::"5-15-0 CARBON DISULFIDE 7.0 U 
56-27-5 CARBON TETRHCHLORiDE 1.5 0 
103-90-7 CHLOROBENZENE 1.5 U 
103-79-4 M-CRESOL 10 U 
106-44-5 P-CRESOL 10 U 
95-43-7 0-CRESOL 10 U 
103-94-1 CYCLOHEXANONE 50 U 
95-50-1 1 ,2-DICHLOROBENZENE 1.5 U 
141-73-6 ETHYL ACETATE 50 U 
100-41-4 ETHYLBENZENE 1.5 U 
60-29-7 ETHYL ETHER 75 U 
73-37-1 ISOBUTANOL 50 U 
67-56-1 METHANOL 50 U 
75-09-2 METHYLENE CHLORIDE 1.0 U 
73-97-7 METHYL ETHYL KETONE 50 U 
103-10-1 METHYL ISOBUTYL KETONE 7.0 U 
93-95-7 NITROBEriZENE 1.5 U 
110-36-1 PYRIDINE 1.5 U 
127-13-4 TETRACHLOROETHYLENE 1.5 U 
103-33-7 TOLUENE 1.5 U 
71-55-6 1 ,1 , 1-TRICHLOROETHANE 1.5 U 
7 6 - 1 7 - 1 1 , 1 / 2 - T R l C H L O R O - l , 2 , 2 - T R I F L U O R O E T H A N E - - 1.5 U 
79-01-6 TRICHLOROETHYLENE 1.5 U 
75-69-4 TRICHLOROFLUOROMETHANE 1.5 U 
1770-20-7 XYLENE (total) 2.5 U 

CODES: U - COMPOUND WAS ANALYZED FOR BUT NOT DETECTED. THE iJALUE 
REPORTED IS THE METHOD DETECTION LIMIT FOR REAGEiJT WATER. 

J - ESTIMIHTED U A L U E . 

SLC - SUSPECTED LABORATORY CONTAMINANT. 
SFC - SUSPECTED FIELD CONTAMINANT. 



L_ii •-. hnCt:. t-ti4h-|l— I I I ' w h i — t—ntr'-jrXn I U t t p . i r J1— . 

-̂ ,.' ,j 'J i_j I i'_ U - S r iii'j >. T LJ- r 1 / 'i; , L-'G I V'. o i '::; V , 1 i 1 1 I I 'J J. •_•> O U J. '-J . 
I .••"icr 1 

VOLATILE ORGANICS 
QUALITY CONTROL DATA SHEET 

SURROGATE SPIKE PERCEiiT RECO'JER^' 

STUDY f iAME : Uies t on ,-'9 0 WT 0 1 'UDY NO: GAL -e910 : 

SAilPLE it 1 SPIKE _E','EL 
t 

1 
9 U S 1 7 1 2 0 . 0 

i 
1 

9 US 16 1 2 0 . 0 
1 
1 

1 
t 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

^ESUL T I 

I 9 0 



GRACE ANALYTICAL LABORATORY, i f-JC . 
^700-6 MCDERMOTT OR I ̂.iE , BERKELEY , I L 6 0 167 

INORGANIC ANAL'i'SIS UA/QC REPORT 

STLIDY N H M E : !..JEST0H/9 OWTO 1 STUDY NO: G H L - 3 9 1 0 1 

S-61 S.-6 2 S-6 7 S-6 4 

-H ' 8 . 5 6 . 6 6.5 6.0 

FLASH POINT ;212 < 75 =: 75 < 7 5 

CYANIDE TOTAL < 1 0 M G .•' K G < 1 0 M G.--' K G < 11] M G / K G < 1 0 t1 G / K. G 

HM EN ABLE '10 MG/KG --'10 MG/KG <10 MG/KG <10 MG/KiI-

SULFIDE TOTAL <10 MG/KG <10 MG/KG <10 MG/KG <10 MG/KG 

REACT IUE <10 MG/KG <10 MG/KG <10 MG/KG <10 MG/KG 

DUE TO EMULSION, SAMPLE WAS DILUTED TEN TIMES FOR CYANIDE AND 
SULFIDE. 



KP CE ANAL -i' T I L: AL L ABURA T0R Y , I f-iC . 
7U0-B MCDERMOTT OR I'.iE , SEREKELEY . ILLINOIS 60167 

0 A.--- 0 C R F. P O R T F 0 R U -10 R G A N I C A r-J A L Y S I '• 

' U Dl Y N H M E : W E S T 0 H / 9 01.̂.1 T 0 1 ;TUDY NO: GAL-3'^lOi: 

SAMPLE DUP SAMPLE REL. SPIKE SPIKE 
BLANK S-6 4 S-6 4 % DIP ADDED REC. 

( S R ) ( R P D ) (SA: i '. SSR) 
TEST REC, 

YAtJJOE 

: U L F I D E 

'• 0 . 1 

v O . 1 

<: i 0 

< 10 

10 

10 

0 0 . 5 0 

0 0 . 5 0 

0 . 7 7 

0.41 

oo 

RESULTS HRE IN MG/K 

RPD - DIFFERENCE OF SAMPLE L DUPLICATE / MEAN X 10 0 

% REC = [ (SSR-SR :'/SA] x lOO 

* MATRIX INTERFERENCE 



SENT.BY:REGION 52 CINCINNflTI ; 4-24-90 3:17PM ; 5137723452-JUSEPfi SROSSE ILE MI iU 1 

TECHNICAL ASSISTANCE TEAM, REGION V 
CINCINNATI TAT 

WESTON " MAJOR FROQRAMS DIVISION 
33 TRIANGLE PARK DRIVE 

CINCINNATI/ OHIO 45246 

FACSIMILE TRANSMITTAL SHEET 

TO; ^ ^ ^ 0 / ^ ^ ^ ^ ' Z k ^ - 0^<L PHONE:_ 

REGION OR AGENCY; ^ - ^ • ^ < ^ 6 S S i J l l , ^ f C f H S A - ^ 

MACHINE PHONE NUMBER ; (2^^) G<^a- 7C>77 

SUBJECT; A ^ ^ f ^ ^ ^ ^ ^ ^ ' O ^ A / 7 Z I U J A / J f r r / * O ^ / L T O F / L L 

FROM: J i ^ / t J S o i C ^ ^ A h ^ PHONE; (S'̂ 3J T7Z-3^V^ 

DATE: / f / ^ / € / c ^ ^ ^ , * ^ ^ o 

PAGES TO FOLLOW ( e x c l u d i n g c o v e r s h e e t ) ; 7%/^^ (-^J 

FOR ASSISTANCE AND/OR VERIFICATION, CALL: 5 1 3 - 7 7 2 - 3 4 4 4 

CINCINNATI TAT FACSIMILE MACHINE NUMBER: 1 - 5 1 3 - 7 7 2 - 3 4 5 2 

ADDITIONAL COMMENTS: j ^ , ^ ^ ^ j r i f>y^ 



SENT BY:RESION 52 CINCINNATI ; 4-24-90 3:18PM i 5137723452^USEPfl QROSSE ILE MI ; ** 2 

SUBURBAN LABORATORIES, Inc. 

4140 LITT DRIVE HILLSIDE, ILUNOIS 80182 • 1183 

Tata^tUrt* (311) i44.32t0 
TAX jai8) M 4 4 M 7 

EARL I. R08ENBEB0 
PrMidtnt 

Augusc 23« 1989 

H.n. THOMAS, JR. 
Director 

Roy F. Westen» inc./Sper Division 
Ml Norch Canal Street, Suite <7855 
Chicago, Illinois 60606 

Attention: Ms. Maureen O'Mara 
Environmental Chemist 

Sample Received; 8/17/89 

Source! S/L i?9-91S! 

Re: Project tf89WTQ2 

Cy«ftld«-Tocal Cppm) 

Cyanide-Reactive 

Flash Point 

Sulfida-Tatal (ppm) 

Sulfide-Reactive 

pH (1:3 dilution) 

Drum (M^Crab Sample, M :30,(8/lS/89)s-18 
)^A5337 

5.72 

> 212°F 

2.90 

6.40 

7>fe f1A£K<*»fr 14 11^ OAAN*>' PAli^r. 

A wo <J'*4 A<li /^DJA-cujr 

ANALYSIS CERTIFIED BY! 

< 

> 

Arsertic 

Bariuffl 

Cadmium 

Chrom-Tocal 

Lead 

Mercury 

Selenium 

Silver 

B leas than 

- greater than 

E. F. Toxici 
<mR/l) 

< 0.10 

< 0.10 

< 0.10 

< 0.10 

< C I O 

0.0003 

< 0.10 

< 0.10 

ty 

^Director (HRT/ck) 
k^emosrs o' Amgrtcan 3oci*iy ol M«H Sp«CTA>ni«iry • Aniarlc»n^«mleal 9«claiy • AnMrton ftoclaiy b r MIcroblotpgy 

Waitf Pollution Control F*dtr*tioft • Inttftui* «< Fo«d T t c A f X M ^ • CAAneitloni: U.S.D.A. »1783 • III. 0«pt. of Public HMlth *17136 

Amtr. SplM Tr idt kt%t\. • F.D.A. R*g. »14lM7e > III. EPA «10022S • Wla. DNR »9e93ia210 



SENT BY:REGION 52 CINCINNfiTI ; 4-24-90 3:19PM ; 5137723452-JUSEPfl QROSSE ILE MI ;tt 3 

SUBURBAN LABORATORIES, Inc. 
4140 LITT DRIVE HILLSIDE. ILUNOIS M162 - 1183 

T*l«ptona p i g ] 944.KM0 
PAX (91!) H4-Ui7 

EARL t. ROSENSERG 
Preaidtnl 

August 23 , 1989 

H.R. THOMAS, JR. 
DIrtclor 

Roy F. Weston, Inc./Sper Division 
III North Canal Street, Suite if6S5 
Chicago, Illinois 60606 

Attention: Ms. Maureen O'Mara 
Environmental Chemist 

Sample Received; 8/17/89 

Re: Project )?89WT02 

Source: S/L ll'9-9152 -CjDrumjX Crab Sample,^/15/89) S-19, 16:^5 

EPA^-0A5338 

Cyanide-Total (ppm) < 0.02 

Cyanide-Reactive 

Flash Point > 2)2"F 

Sulfide-Total (ppm) 0.94 

Sulfide-Reactive 

pH (1:3 dilution 7.64 

THIS Sf iHK't ' <^AS (!ou4^v^5 

^AJOH A C>/iU<i n^AhiiO ' 6 - z ( p 

Arsenic 

Barium 

Cadmium 

Chrom-Tocal 

Lead 

Mercury 

Selenium 

Silver 

E. P . 
(i 

< 

< 

< 

< 

< 

< 

Tox ic i t y 
B R / D 

0.10 

0.21 

0 . 10 

0,10 

0.10 

0.0002 

0.10 

0.10 

DAtRS n/vetiVo 6-2*^ •• fi-^^ < - less than 

A^l Prr>;r/^t^ ^ P ^ ^ ' ^ a-2t > - greater than 

ANALYSIS CERTIFIED BY: Director (HRT/ck) 

Msmbars of American Soelaly ol M u 4 Spaclremalry • AmariMh Chamie«i Soclsty ' Am*rlca/I Socltty for MIcroblolooy 
Waiar Poiluiion Control Fedsraiion • inttitut* 9T Food TvctincMgy • unirioaiicirta: U.S.D.A. «t783 • III. 0«pi, ol Public Hoaim *1713S 

Amtr. spice TraOa A ^ n . • F.D.A. Rag. f1<t1M76 • III. EPA #100225 • WH. ONR *99931S210 



SENT av:RES ION 52 CINCINNATI ; 4-24-90 3:i9PM ; 5137723452^U3EPA GROSSE ILE MI ;« 4 

SUBURBAN LABORATORIES, Inc. 

4140 UTT DRIVE 

EARL I. ROSENBERG 
PrnkJtnl 

HILLSIDE, ILLINOIS flOieS • 1183 

August 23, 1989 

TtlvehOfM (313) S44.J260 
FAX (312) S444S87 

H.R. THOMAS, JR. 
Director 

Roy F. Weston, Inc./Sper Division 
III North Canal Street, Suite 1̂ 655 
Chicago, Illinois 60606 

Attention: Ms. Maureen O'Mara 
Environmental Chemist 

Sample Received: 8/17/89 

Source: S/L fl9-9!53 -(jTudge SamplOl 7 :00,(̂ /̂l5/89. 
EPA n^043i jy ^̂  - ^ 

Re; Project ff89WT02 

s-20 

Cyanide-Total (ppm) 

Cyanide'React ive 

Flash Point 

Sulfide-Total (ppm) 

Sulfide-Reactive 

pH (1:3 d i lu t ion) 

Cou-tc-ao F^^^ T?Tt, 

.^coTA/^uT "TO " ' ^ ^ 

< 0.02 

> 212'F 

3.24 

7.43 

Arsenic 

Barium 

Cadmium 

Chrom-Total 

Lead 

Mercury 

Selenium 

Silver 

E. P. Toxicity 
(mR/l) 

0.10 

0.10 

0.10 

0.10 

0.10 

0.0001 

0.10 

0.10 

< > l e s s t h a n 

> - greater than 

ANALYSIS CERTIFIED BY: Director (HRT/ck) 

Itiltmbtrs ol Amff ictn Soelity ot Uaaa SpKtromttry • A m a i u n Ch«inle«l Socltty • Am«rie«i^ Soelaty tor MIerobiOtOQy 

W»)*r Polludon Control Fsderallon • Institute of Food Technology * C«nlfle«tloni; U.S.D.A. #17»3 • 111, Dopt. Of Public H t i l th #17138 

Am*r. Spiet Trtot Asm, • P.D.A. P«Q. #1419676 • HI. SPA #10GZ2S • Wi i . Di^n #999316210 



10/01/^0 16:29 

.TUI 26 '7Q 03:39 MIDIC3T 

O 313 758 1129 C r t Lks Env Svs •a 02 
P Sy'^ 

Midwest Analytical Services, Inc. 

Metropoliun Center lor High Technology 
2727 Second Aveaue 
D«troit. Michitan 4A201 

Phcine; (313)964-36 
F A X No.: (3:3)964-23 

DXTE: 6/26/90 

ATTENTION: MRS. SUE O'MARA 
GREAT LAKES ENVIRONMENTAL SERVICES INC. 
22077 MOUND RD, P.O. BOX 1208, WARREN MI. 48901-1208 

SAMPLE IDE.S'TIFICATION: PAINT WG 10212 EAGI.E PITCHER/S'lLAS TANK 

MAS PROJECT NUMBER (S) : 90.38 

PHYSICAL DESCRIPTION: MULTICOLOR SOLID 

STARTED: 6/18/90 COMPLETED: 6/25/90 

SAMPLE PREP: THE SAMPLE WAS ANALYZED " TCLP " 

DATA: ALL METHODS ARE FOUND IN EPA 3WS 846 A-C 

IGNITIBILITY (1010) 
pH VALUE (9040) 
REACTIVITY: 
REACTIVE CYANIDE 
REACTIVE SULFIDE 

TCLP METALS: (ppm) 
ARSENIC (7060) 
BARIUM (7080) 
CADMIUM (7130) 
CHROMIUM TOTAL (7190) 
LEAD (7420) 
MERCURY (7470) 
NICKEL (7520) 
SELENIUM (7740) 
SILVER (7760) 
THALLIUM (7840) 
COPPER (7210) 
ZINC (7950) 

PLE RESULT 

85 
4.45 

< 1 
< 30 

< 0.05 
< 0.5 
< 0.1 
< 0.1 

16 
< 0.05 
< 0.] 

< 0.05 
< 0.1 
< 0.5 
< 0.1 
1.7 

F 

PPJA 
ppm 

EPA 

< 2.0 

LIMIT 

< 140 F 
or >12.5 

250 ppm 
500 ppm 

5.0 
100 
1.0 
5.0 
5.0 
0.2 

1.0 
5.0 
__.-
iOO DNR 
500 DNR 

ANALYSES PERFOR.'IED BY: KEVIN J. O'MARA anci ftXCHARU A. KERN 



10/01/90 16:30 

JU^ 2P> '50 038 39 MIDWEST 

-O 313 758 1129 Crt Lks Env Svs •a 03 

P.3-8 

Midwest Analytical Services, Inc. 
'* Htwtif-tncluttfytv/rui/iiftuijutftn. " 

MctropQiitAn Center tor Migh Tiehnology 
2727 Second Avenue 
Detroit, MIchi|an 48201 

Phone; (313)964-2 
FAX No J (313)964-: 

DATE: 6/26/90 

ATTENTION: MRS. SUE O'MARA 
GREAT LAKES ENVIRONMENTAL SERVICES INC. 
22077 MOUND RD, P.O. BOX 1208, WARREN .11. 48901-1208 

SAMPLE IDENTIFICATION: GREASE WG 10213 EAGLE PITCHER/SILAS TANK 

MAS PROJECT NUMBER (S): 9039 

PHYSICAL DESCRIPTION: BLACK SOLID 

STARTED: 6/1B/90 COMPLETED: 5/25/90 

SAMPLE PREP: THE SAMPLE WAS ANALYZED " TCLP " 

DATA: ALL METHODS ARE FOUND IN EPA SWS 846 A-C 

IGNITIBILITY (1010) 
pH VALUE (9040) 
REACTIVITY: 
REACTIVE CYANIDE 
REACTIVE SULFIDE 
TOTAL PCB (8080) 

TCLP METALS: (ppm) 
ARSENIC (7060) 
BARIUM (7080) 
CADMIUM (7130) 
CHROMIUM TOTAL (7190) 
LEAD (7420) 
MERCURY (7470) 
NICKEL (7520) 
SELENIUM (7740) 
SILVER (7760) 
THALLIUM (7840) 
COPPER (7210) 
ZINC (7950) 

PLE RESULT 

> 200 
5.27 

< 1 
< 10 
< 1 

< 0.05 
< 0.5 
< 0,1 
< 0.1 
< 0.1 

< 0.05 
< 0.1 

< 0.05 
< 0.1 
< 0.5 
< 0.1 

13 

F 

ppm 
ppm 
ppm 

EPA 

< 2.0 

. LIMIT 

< 140 F 
or >12.5 

250 ppm 
500 ppm 
50 ppm 

5.0 
100 
1.0 
5.0 
i>.0 
0.2 
— — 
1.0 
5.0 

100 DNR 
500 DNR 

ANALYSES PERFORMED BY: KEVIN J. O'MARA anii RiCllAHD A. KERN 

Zn:.5,n%, 



10/01/90 16:31 
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Midwest Analytical Services, Inc. 
" ffncrv t / t t /u*^ cum.tit.yor omuarAtK " 

MeiropoHwn Corner for High Technoloijy 
2727 Second Avenue 
DetraiU Michigan 48201 

Phont: (313)964-36 
FAX No.: (313)964-23 

DATE: 6/26/90 

ATTENTION: MRS. SUE O'MARA 
GREAT LAKES ENVIRONMENTAL SERVICES INC. 
22077 MOUND RD. P.O. BOX 1208, WARREN Ml. 48901-1208 

SAMPLE IDENTIFICATION: EPO.XY WASTE WG 10215 EAGLE PITCHER/SILAS TANK 

ALBION SHERIDAN TWP 

MAS PROJECT NUMBER (3): 9040 

PHYSICAL DESCRIPTION: BIPHASIC LIQUID 

STARTED: 6/18/90 COMPLETED: 6/25/90 

SAMPLE PREP: THE SAMPLE WAS ANALYZED " TCLP " 

DATA: ALL METHODS ARE FOUND IN EPA SWS 846 A-C 

IGNITIBILITY (10101 
pH VALUE (9040) 
REACTIVITY: 
REACTIVE CYANIDE 
REACTIVE SULFIDE 

TCLP METALS: (ppm) 
ARSENIC (7060) 
BARIUM (7080) 
CADMIUM (7130) 
CHROMIUM TOTAL (7190) 
LEAD (7420) 
MERCURY (7470) 
NICKEL (7520) 
SELENIUM (7740) 
SILVER (7760) 
THALLIUM (7840) 
COPPER (7210) 
ZINC (7950) 

PLE RESULT 

80 
8.85 

< 1 
< JO 

< 0.05 
< 0.5 
< 0.1 
< 0.1 
0.2 

< 0.05 
< 0.1 
< 0.05 
< 0.1 
< 0.5 
< 0.1 
0.77 

F 

ppm 
ppjn 

EPA LIMIT 

< 2.0 
< 140 F 

or >12.5 

250 ppm 
500 ppm 

5.0 
100 
1.0 
5,0 
5.0 
0.2 
. __ 

1.0 
5-0 

100 DNR 
500 DNR 

ANALYSES PERFORMED BY: KEVIN J. O'MARA and RICHARD A. KERN 

http://cum.tit.yor
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Midwest Analytical Services, Inc. 

Metropollttn Cenlor for High Tcchaolocy 
2727 Second Avwnue 
Decruit. Michigan 48201 

fhonr (313)964-3 
FAX No.: (313)964.2 

DATE: 6/26/90 

ATTENTION: MRS. SUE O'MARA 
GREAT LAKES ENVIRONMENTAL SERVICES INC. 
22077 MOUND RD. P.O. BOX 1208, WARREN MI, 48901-1208 

SAMPLE IDENTIFICATION: DEBRIS WGI0216 EAGLE PITCHER/SILAS TANK 

ALBION SHERIDAN TWP 

MAS PROJECT NUMBER (S): 9041 

PHYSICAL DESCRIPTION: WHITE SOLID RAG 

STARTED: 6/18/90 COMPLETED: 6/25/90 

SAMPLE PREP: THE SAMPLE WAS ANALYZED " TCLP -

DATA: ALL METHODS ARE FOUND IN EPA SWS 846 A-C 

IGNITIBILITY (1010) 
pH VALUE (9040) 
REACTIVITY: 
REACTIVE CYANIDE 
REACTIVE SULFIDE 

TCLP METALS: (ppm) 
ARSENIC (7060) 
BARIUM (7080) 
CADMIUM (7130) 
CHROMIUM TOTAL (7190) 
LEAD (7420) 
MERCURY (7470) 
SELENIUM (7740) 
SILVER (7760) 
COPPER (7210) 
ZINC (7950) 

PLE RESULT 

> 200 
6.60 

< 1 

< 10 

< 0.05 
< 0.5 
< 0.1 
< 0.1 
< 0.1 
< 0.05 
< 0.05 
< 0.1 
< 0.1 
0.45 

F 

PDfli 

ppm 

EPA LIMIT 

< 2.0 
< 140 F 

or >12.5 

250 ppm 
500 ppm 

r^.o 
100 
1.0 
5,0 
5.0 
0.2 
1.0 
b-0 
100 DNR 
500 DNR 

ANALYSES PERFORMED BY: KEVIN J. O'MARA and RICHARD A. KEftN 

O'MjLU.-
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Midwest Analytical Services, Inc. 

Metnipoliuin Center for Hi'tsh Tcchnulo^y 
2727 Second Avenue 
Ovtroit, MichigHn 48201 

ft^mt: (313)964.36i 
P A X No.: (313)96.1-233 

DATE: 6/26/90 

ATTENTION: MRS. SUE O'MARA 
GREAT LAKES ENVIRONMENTAL SERVICES INC. 
22077 MOUND RD, P.O. BOX 1208, WARREN MI. 48901-1208 

S.̂ MPLE IDENTIFICATION: SOLIDS WG 10217 EAGLE PITCHER/SILAS TANK 

MAS PROJECT NUMBER (S): 9042 

PHYSICAL DESCRIPTION: BROWN AND BLACK SOLID 

STARTED: 6/18/90 COMPLETED: 6/25/90 

SAMPLE PREP: THE SAMPLE WAS ANALYZED " TCLP " 

DATA: ALL METHODS ARE FOUND IN EPA SWS 846 -\-C 

IGNITIBILITY (1010) 
pH VALUE (9040) 
REACTIVITY: 
REACTIVE CYANIDE 
REACTIVE SULFIDE 

TCLP METALS: (ppm) 
ARSENIC (7050) 
BARIUM (7080) 
CADMIUM (7130) 
CHROMIUM TOTAL (7190) 
LEAD (7420) 
MERCURY (7470) 
SELENIUM (7740) 
SILVER (7760) 
COPPER (7210) 
ZINC (7950) 

PLE RESULT 

> 200 
6.20 

< 1 
< 10 

< 0.05 
< 0.5 
< 0.1 
< 0.1 
< 0.1 
< 0.06 
< 0,05 
< 0.1 
< 0.1 
0.28 

F 

ppm 
ppm 

EPA LIMIT 

< 2.0 
^ 140 T 

or >12.5 

250 ppm 
500 ppm 

5-0 
100 
1.0 
5.0 
5.0 
0,2 
1.0 
5.0 

100 DNR 
500 DNR 

ANALYSES PERFORMED BY: KEVIN J. O'MARA and kfCHARD A. KERN 

pyju^ 
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Midwest Analytical Services, Inc. 

Metropoliutn Cemer for Hieh Technology 
2727 Second Avenue 
Detttiit. Mlchi'ntn 48201 

Plione: (313)964-3680 
FAX No.: (313)964-2339 

DATE: 6/26/90 

ATTENTION: MRS. SUE O'MARA 
GREAT LAKES ENVIRONMENTAL SERVICES INC. 
22077 MOUND RD, P.O. BOX 1208, WARREN MI. 48&01-.1208 

SAMPLE IDENTIFICATION: TANK CLEAN OUT WG 10218 

EAGLE PITCHER/SILAS TANK 

MAS PROJECT NUMBER (S): 904 3 

PHYSICAL DESCRIPTION; BIPHASIC LIQUID 

STARTED: 6/18/90 COMPLETED: 6/25/90 

SAMPLE PREP: THE SAMPLE WAS ANALYZED " TCLP " 

DATA: ALL METHODS ARE FOUND IN EPA SWS 846 A-C 

IGNITIBILITY (1010) 
pH VALUE (9040) 
REACTIVITY: 
REACTIVE CYANIDE 
REACTIVE SULFIDE 

TCLP METALS: (ppm) 
ARSENIC (7060) 
BARIUM (7080) 
CADMIUM (7130) 
CHROMIUM TOTAL (7190) 
LEAD (7420) 
MERCURY (7470) 
NICKEL (7520) 
SELENIUM (77 40) 
SILVER (7760) 
THALLIUM (7840) 
COPPER (7210) 
ZINC (7950) 

PLE RES 

146 
8.95 

< 1 
< 10 

< 0.00 
< 0.5 
< 0.1 
< 0.1 
< 0.1 
< 0.05 
< 0.1 
< 0,05 
< 0.1 
< 0,5 
0,4 
1.5 

ULT 

F 

ppm 
ppm 

EPA 

< 2.0 

LIMIT 

< 140 F 
or >12.5 

250 ppm 
500 ppin 

5.0 
100 
1.0 
5.0 
5.0 
0,2 

1.0 
6.0 

100 DNR 
500 DNR 

ANALYSES PERFORMED BY: KEVIN J. O'MARA and RICHARD A. KERN 

A.vi{)%v-7 
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P. 8/8 

Midwest Analytical Services, Inc. 
" Hî furt̂  itulugtri^ atfHttfJor-anxuters-, " 

Metropoljtin Center for Hijh TcchnoloBy 
2727 Second Avenue 
Detroit, Michiean 48201 

Phone: (313)964-3680 
FAX No.: (313)964-2339 

DATE: 6/26/90 

ATTENTION: MRS. SUE O'MARA 
GREAT LAKES ENVIRONMENTAL SERVICES INC, 
22077 MOUND RD, P.O. BOX 1208, WARREN Ml. -18901-1208 

SAMPLE IDENTIFICATION: RAIN WATER WG 10219 

EAGLE PITCHER/SILAS TANK 

MAS PROJECT NUMBER (S): 9044 

PHYSICAL DESCRIPTION: BEIGE LIQUID WITH SOLID.S 

STARTED; 6/18/90 COMPLETED: 6/25/90 

SAMPLE PREP: THE SAMPLE WAS ANALYZED " TCLP " 

DATA: ALL METHODS ARE FOUND IN EPA SWS 846 A-C 

IGNITIBILITY (1010) 
pH VALUE (9040) 
REACTIVITY: 
REACTIVE CYANIDE 
REACTIVE SULFIDE 

TCLP METALS: (ppm) 
ARSENIC (7060) 
BARIUM (7080) 
CADMIUM (7130) 
CHROMIUM TOTAL (7190) 
LEAD (7420) 
MERCURY (7 470) 
NICKEL (7520) 
SELENIUM (7740) 
SILVER (7760) 
THALLIUM (7840) 
COPPER (7210) 
ZINC (7950) 

PLE RESULT 

> 200 
10.45 

< 1 
< 10 

0.23 
< 0.5 
< 0.1 
0..18 
< 0.1 

< 0.05 
< 0.1 

< 0.05 
0.3 

< 0.5 
< 0.1 

3.:i 

F 

ppm 
ppm 

EPA LIMIT 

< 2.0 
< 140 F 

or >12.5 

250 ppm 
500 ppm 

5.0 
100 
1.0 
5.0 
5.0 
0.2 

1.0 
5-0 

100 DNR 
500 DNR 

ANALYSES PERFORMED BY: KEVIN J. O'MARA and RICHARD A. KERN 

- 1 
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great lakes 
environmental 
services, inc. 
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r̂  ,;^gM;*' f ts*. 

lBt 
-Wh-. - 1^22- i6iW6-i02-i(^ i(^dg^ 

^.-^\-.^c.^R'2.4.1^2f^ 'i!^ iW(:M02n i-^cm- -̂  
M 

W: 
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VvQî o\<Ji T\tbV> pti=(g?> 

, t • ,., 

£\iih. 
XNO -iWtx 
^\iftV,^ 

i2. 

-. ^ -_.4.-'.,--.. 
^. GREAT LAKES 
feMVlKONSlENTAL SERWCE 

3 ' 7 HxAVoiuCL 0 . a ' i «<A 

yyJa b r o s^=>rv-^-Vfe î̂ siiQ^ci 
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From: FREEMAN, BRIAN P (BFREEHAN) 

To: R5WASTE:MN0VY 

Date: Thursday, Hay 27, 1993 8:51 am 

Subject: Albion Sheridan Township Landfill 

Yesterday, I received a fax from Elizabeth Uhl (of WW 
Engineering) stating that they had not received a data review 
package from the CRL, that had been sent here in February, 1993. 
(I must first state that I came on board with EPA on 4/5/93). 

Upon my inspection, I found that they data package was still 

within CRL, and review had not been completed as yet. I pressed 

the situation with our data review contractors, and they promise 

that the package will be reviewed and returned to Elizabeth Uhl 

at WW Engineering early next week. 

This hold up was primarily due to three (3) moves of critical 
CRL/LSSS staff during the Feb-Apr 93 period. I've called 
Elizabeth and apologized for this data bottleneck. They're happy. 

CC: R5UASTE:MTYS0N, DEWESOLO 



f1AY-25-93 TUE 17 :08 WW ENG. & SC!, FAX NO, 6169426498 P.Ol 

'̂̂ ' ^ / , FAX 
WWEngtneermg & Science I (nilnl ^ ^ ^ ^ ^ 

A Summit Company {J-Pl ^ / 
555S filflnwnori Hlllj Pavinvay SB 

POBu<074 

GidiU Rdpldg, MI 49588087'1 

&W91^9600 Fax 91«V04a-MIW 

-fO(yo 

D^te • 5 - . 2 ^ - 7 3 
Leadsheec+__!__ . Page(s) 

C n m r a n y : _ . U . - ^ t \ ] ; : : V ^ Division: ^̂ - ^ t 

FAX Number:..1?'^'^' % ' i ' h - ' ^ ^ ^ l l i . Fhouc Njinbcr;. 

Division: LLHAJB''-^ - ^ S O 

Piojcct No.: QH'OOO , ^C) 

FAX Number 6]6/042.h4'39 

Subjeci! 

Confimcntfl; _ 

/Hh'ow- SHn^i'o/iA] T^mj^HiP int^^i^f^ 

Initials nf FAX Oprr^itcr .... D^ie: . _ T i m « 



I1AY-25-93 TUE 17 :09 WW ENG, ^ SCI, F.AX NO. 618942649S P. 02 

. w 

WWEngmeenn^ & Science 
\ SiimwiT. Company 

May 25, 1993 

MI. Briaa Freeman, RSCC 
U.S. EiiviruiiiiicniiLl Pxoteftion Agency 
Central Regional LaboiaJory 
.lilA Smith (.Mrtrk-Strtĉ  
Chicago. IL 60605 

RE: Albion Sherldtin TowiLship Landfill, Case 19427, TCl. Organics Data. Pa(ilra£c 

Dear Brian; 

Wc have not received the organics data package for Case 19427. This case consisted of 6 
low tonceiiiraiiun wattiT san̂ pleis for analysis of fUll TCL organics and 2 low 
coiiccfliratioA waiei sjuuplcs Tur aiialyiis of VOA only. The Eiainiiles were sent from the 
Albi(>ii-Nh(srid«n TawTiship Landfill to Pac<?, lui,-. in Miuiicapolis duriiiji tlic week of 
February L 1991 

The organic traffic report niimhc,rs include; l':i''K.42, Ll'R4'J, L:1'1144, HI'R45, lil'R46, 
EFR47. EFR4fi AND EFR49. 

Please have this data package sent to mc m sonn as possihlr. Wc arc amam\y in thr, 
repon preparadon stage and d»ls data is particulnrly critical to our Invcstigfition, Thank 
you fi"! yo'jTL-ooperatioo. 

Sincerely yours, 

WW ENOINEERINO & SCIENCE, INC. 
1 !.n viMnmcntal Sexvices Divisioa 

Elizabeth M, Uhl A//i/t^ 
Sitŝ Project Manager / y / V ^ ' 

cc: Ktary Beth Novy. U.S. EPA RPM H Z V i ^ ^ ^ f H ^ / H 4 - < ^ f̂ <^ 

.(iTAl ii.iCI lliIlN i ' ; i r l ( u s \ SK l'(J H,i-. ii 7 ' i :r ; , i i i l H!l|>;il;,. '.[I I •.>,".(ll.l-IH17 ^ Dl (J-'y-l .'i -'((jOti I ' . n rtl'-I'ti.l V-(.U !l !l 

Hiiuiiiiliii);<-ii. i \ (:ii:iU:iii'H;,;u. r \ i;;:iiiiv.iii,.. iHi i ; . . i r j in . y i ii„l,.>i;..iH.iif. i s ' i li;i , , iiiH'i-. wi ii:iiii"!ijj,iii>, \ i \ 



EPA REGION V 
FOURTH QUARTER FY93 ORGANIC, INORGANIC AND DIOXIN PROJECTIONS 

SITE NAME ^£(£/0/\j / l ^ ^ 
CONTRACTOR COMPANY 

QAPP STATUS 

DATE: 

FULL TCL ORGANIC 

VOA ONLY 

BNA ONLY 

PEST/PCB ONLY 

FULL METALS AND CYANIDE 

METALS ONLY 

CYANIDE ONLY 

HI-CONC. ORGANIC (SAS) 

HI-CONC METALS ONLY 

HI-CONC METALS & CYANIDE 

HI-CONC CYANIDE ONLY 

HI-CONC PH & CONDUCT. 
ONLY 

PCDD/PCDF 

14 DAY T/A ORGANIC 

14 DAY T/A INORGANIC 

FULL TCL HI-CONC ORGANIC 

FAST TA 2/3,7/8 TCDD 

LOW CONC WATER-INORGANIC 

LOW CONC WATER-ORGANIC 

JULY 

SOIL & 
WATER 

^ ^ 

: Z ^ 
s ^ 
X 

U ^ 
^Sn-
LQ_ 

iiZ 

RES 
WELLS 

loV 

AUGUST 

SOIL & 
WATER 

2-^ 
S 

^SX 
I /O 

1.0 

A T ^ 

RES 
WELLS 

f a v 

SEPTEMBER 

SOIL & 
WATER 

U7S' 
SO 
7 ^ 
S 

¥7S-
3C7 

2^ 

2J:L 

RES 
WELL 

/OO 
Please remember that thxs form does not replace WRITTEN FAXED SAMPLING CONFIRMS 
by TUESDAY of the PRECEEDING WEEK BY 12 NOON! 

PLEASE FILL ONE OF THESE OUT FOR EACH REMEDIAL SITE YOU HAVE PLANNED DURING THIS 
QUARTER. SI SITES CAN BE COLLECTIVELY TOTALED (STATES,FIT,ETC.)• 

Sagft-ling Cyuid.tiiaLor/^6~(H-^-" 
DATE: (Signature) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

DATE: 18 NOVEMBER 1992 

SUBJECT: SAS SOLICITATION FOR ALBION SHERIDAN TOWNSHIP LANDFILL 
ALBION, MI RI/FS-AN 
CERCLIS # MID 980 504 450 
SAMPLER: WWES 

FROM: JAN PELS, RSCCoJ^jiV 

TO: JULIE FRANKEL, SMO 

Please solicit for tlie samples listed on ttie attached page using 
the Region V Standardized SASs noted at the top of each column. 
Sampling will begin the week of 12/7/92 and will continue through 
the week of 12/21/92. Please solicit labs which have demonstrated 
their capability to perform these analyses. 

A 21 day turnaround is requested. 

Please call if you have any questions. 



1 1 1 6 / 9 2 10:54 0 8 1 6 9426499 WW ENGR & SCI 

Contractor Namo: w EHGIWKERIWG t scnacg, m c . 
R of3 i l002| 

Cheek Iter* 
ilR«vl««d 

' . Schedule For: ALBZOR-SRERTDAIi Tgp LANDFILL 

] 
City, State, Slte/Spili I D L 

ALBIOH. NI 
(Site name) 

SPILL CODE - AN 

CercHs Numtier: 

Signature/Date: 

lfID980504450 

ELIZABETH M. DHL 1 1 / 1 6 / 9 2 lU^ 

D 

\ 

Week of 
Sampling/ 
Sample Matrix 

GROUNDV LOW 
12-7-92 

GRODNDW LOW 
1^-14-92 
6R0UNDW LOW 
1 2 - 2 1 - 9 2 

LKACHAIE.MED 
12-1&-97 

, 

Totals: 

Water 

Soil 

i 

! 
i 

1 
i 
1 

! 

' 1 
t 1 

1 

1 — — 

ANALYTES 

TOC 
SAS 

5JoW 

12 

19 

8 

5 

44 

/ 

COD 
SAS 

5/01% 

12 

19 

8 

5 

4A 

BOD 
SAS 

s/on 
12 

19 

8 

5 

44 

TSS 
SAS 

12 

19 

8 

5 

44 

IDS 
SAS 

%,1 
12 

19 

8 

' 

5 

44 

• TOTALS USTED HERE SHOULD MATCH THE TOTALS WRITTEN ON THE SAS BEQUEST FORMS. 
* THIS FORM SHOULD ACCOMPANY ALL SAS REQUEST FORMS. 

Anytime there are revisions for a SAS request, either In total number of samples or In the scheduled 
dates, a revised copy of this form must be submitted after veftal communication. 

Description of Activity: GROUNDWATER SAMFING OF MONITORING WELLS AND SAMPLING OF LEACHATE 
FROM MONITORING WEIJLS INSTALLED ON THE LANDFILL 

Sampling Equipment: BAILERS, POMPS 

Types of Problems Anticipated: ^g '̂jrg^^ RELATED PROBLEMS, ALL OF THE WELLS ARE NOT YET 

INSTALLED. 



11/16/92 10:55 0616 9426499 WW ENGR & SCI 

Contractor Name: w EHGIHEERIWG t s c a a a , mc. 
3o f3 @003| 

• ' S c h e d u l e For; ALBIOH-SHERIPAW tv? LATOTOL 

i sm name) 
ALBION, MI SPILL CODE - AN 

City, state, Slte/Splll ID: . 

Ch*ek H»r« | — i 
HftevtMd U 

\ 

CercHs Number: 

Signature/Date; 

mO980S(MS0 

ELIZABETH M. DHL 1 1 - 1 6 - 9 2 ^AJ^MJj? 

Week of 
iSampling/ 
Sample Matrix 

GRDUNDW LOW 
12-7-92 
GROUNDW LOW 
12-14-92 

GRODNDW LOW 
12-71-99 

LEACHATE H£[ 
1 2 - 1 4 - 9 2 

Totals: 

Water 

Soii 

OIL & 
CREASE 

5/05./ 
SAS 

12 

19 

a 

5 

44 

CHLORIDE 

&/ooS 
SAS 

12 

19 

8 

5 

44 

i 

SULFATE 

s/o/i 
SAS 

12 

19 

8 

5 

44 

ANALYTES 

NITRATE/ 

5/0/V 
'SAS 

12 

19 

8 

5 

44 

r 

AMMONIA 

SAS 

12 

19 

8 

5 

44 

TKM 

Ni:moGEN . 

5/015 
.SA.S 

12 

19 

8 

5 

44 

* TOTALS LISTED HERE SHOULD MATCH THE TOTALS WRFTTEN ON THE SAS REQUEST FORMS. 
- THIS FORM SHOULD ACCOMPANY ALL SAS REQUEST FORMS. 

Anytime there are revisions for a SAS request, either In total number of samples or In the scheduled] 
dates, a revised copy of this form must be submitted after verbal communication. 

Description of Activity: GROUNDWATER SAMPLING (LOW CONCENTRATION) or MONITORING WELLS AND 
SAMPLING OF LEACHATE (MEDIDM CONCENTRATION) FROM MONITORING WELLS INSTALLED ON THE •" ' 

Sampling Equipment: BAILERS, PUMPS 

Types of Problems Anticipated: WEATHER BELATED PROBLEMS, ALL OP THE WELLS ARE NOT YET INSI 



P' i o - f l ^ 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

°̂= %JjUL ^ M ^ r J h l , ^/^o 

EPA FOBM 1320-6 (REV. 3-76) 



DATE 

SUBJECT: ^ ] 4 ^ i 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

• GAS ^ j ^ t c b M ^ i ^ OJ i i y ^U t ' dJ f i ^ r t . ^ yn^ / ^ ' f ^ 

FROM: . ^ . v - f e i ^ , A'i ' '^^ QMjX.^UIMSOSOt'^SO 

TO: 

C-

t\ 
3 -̂5 , > -

EPA FORM 1320-6 (REV. 3-76) 



09/14/92 14:18 ®818 9426499 WW ENGR & SCI 

C(intr actor Name: ww EfciNEERiNG & SCIENCE, INC fiUuT 

Schedule For: ALBION-SHERIDAN TWP LANDFILL 

(site name) "^"^ 

City, State, Site/Spill ip.. ALBION, MICHIGAN spi i i code AN 

. . ' i ' i . . . '•••,-;-?'».;••'•'•'••'S.-^-.' • - ; - , 
• .!• * , : - . - > * - . • • • „ . • ^ - • * * • • • _ . - i ^ , ' 

Cerciis Number: 

Signature/Date: 

MID980504450 

ELIZABI5TH UHL 9/14/92 hUMjAk^.iUf^ PAGE I OF 2 

ri 

Week of 1 
Sampling/ 
Sample MatrU 

Oct. 5/92 

Oct. 12/92 

Oct . ' 19 /92 

Oct. 26/92 i 

! 

Totals: 

Water 

Soil 

SAS , 
TOC , ^ ^ ^ 

«ev. ^'Oj 

27 

18 

45 

1 

j . { 

. ' 

i 

1 I 

1 • - i 

1 1 
i 

i 1 

! i 

i 
1 

-_ 

SAS 
AMMONIA 

5/013 
• 

22 

22 • 

ANALYTES 

SAS 
TDS 

5j0^ V 

27 

27 

SAS 
TSS 

27 

27 

. j ^ A J C ^ * ^ 

SAS 
CHLORIDE 

sloo(p 

27 

22 

1 49 

L ^ J ^ 

SAS 
SULFATE 

11 

11 

^9 

SAS 
NITRATV' 
A/ ; tn^ ' 

sloH 

22 

22 

ALBION-SHERIDAN TWP LANDFILL SITE QAPP NOT YET APPROVED, HOWEVER, I FELT IT IMPORTANT TO SEND 

THE MONTHLY PROJECTIONS FOR C>t4. .,1992 ANYWAY. 

Description of Activity: WEEK OF lo/s - SURFACE WATER SAMPLING 
WEEK OF 10/It - SEDIMENT SAMPLING 
WEEK OF 10/1*1 - SURTACE SOIL SAMPLING 

Sampling Equipment: WEEK, OF \o/2.i> - RESIDENTIAL WELL SAMPLING 

PONAR DREDGES, STAINLESS STEEL TROWELS, BOAT 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
CLP Saj&ple Management Offioe SAS Number 
P.O. Box 818 - Alexandria, VA 22313 
Phone t 7 0 3 - 5 5 7 - 2 4 9 0 - PT8 557-2490 

SPECIAL ANALYTICAL SERVICES 
C l i e n t Reques t 

R e g i o n a l T r a n s m i t t a l T e l e p h o n e R e q u e s t 

A. EPA R e g i o n and C l i e n t : 'Region v/wwES 
B. R e g i o n a l R e p r e s e n t a t i v e : Jan Pels, RSCC 
C. T e l e p h o n e Number: 312-353-2720 
D. Date of Request: 
E. S i t e Name: Albion-Sheridan Township Landfill , Albion, MI 

Please provide below description of your request for Special 
Analytical Service under the Contract Laboratory Program. In 
order to most efficiently obtain laboratory capability for your 
request, please address the following considerations, if 
applicable. Incomplete or erroneous information may result in a 
delay in the processing of your request. Please continue 
response on additional sheet or attach supplementary information 
as needed. 
1. General description of analytical service requested: 

Analysis of soils/sediments/solids by Toxicity 
characteristic Leaching Procedure (TCLP) — Method 1311 
of Federal Register June 29, 1990 for the eight 
regulated metals. TCLP sample extracts must be 
prepared within 28 days of the date of sample 
collection for Hg and 180 days for all other metals. 
Use a minimum sample aliquot of TCLP extract to 
determine compliance with TCLP regulatory levels. 

2. Definition ^nd number of work units involved (specify 
whether whole samples or fractions; whether organics or 
inorganics; whether aqueous or soil and sediments; and 
whether low, medium or high concentration) : 
7 lanrffiii waste soil/sediment/solid samples (includes 
field duplicates) for analysis by TCLP — Method 1311 of 
Federal register June 29, 1990 for the eight regulated 
metals, and for the 8 regulated metals corrected for average 
MS/MSD recovery. * 

3. Purpose of analysis (specify whether Superfund 
(enforcement or remedial action), RCRA, NPDES, 
etc.): RI/FS 

• c ^ r A5 
* The samples will have low to medium concentrations of Cr, QP, Pb, ^ , 
Cd, Cu, and Zinc. The samples may have high concentrations of chromium. 

-1-0"^^ TCLPMl 



4. Estimated date(s) of collection:_^ 
5. Estimated date(s) and method of shipment daily overnight carrier 
6. Number of days analysis and data required after 

laboratory receipt of samples: 
Samples must be extracted within 28 days of collection for 
Ha and within 180 days for all other metals; TCLP extracts 
must be analyzed within 28 days of extraction for Hg. 
pata package due ^-S.^J/uty -pvax^ r\ju.cif^ &C- / J 3 ^ .̂ '̂ i'vŷ ^ 

7. Analytical protocol reqiiirMd: Meth6d l<ill of Federal 
Register - June 29, 1990 for extraction. CLP SOW 7/88 
or ILMOl for analysis of extracts with modifications of 
Attachment I and Table 1. 

8. Special technical instruction (if outside protocol 
requirements, specify compound names, CAS numbers, 
detection limits, etc.): 

See Attachment I and Table 1. Soils will be collected in 1-
liter wide-mouth glass jars for metals- Samplers are 
instructed to add only soil. If interstitial water is 
present on arrival the laboratory, please remix water with 
soil prior to initiation of Method 1311. Standardize the 
acetic acid solutions (Section 5.7.2), and the ̂ N HCl 
(Section 5.3) by titrating with standard O.IN NaOH before 
use. Must be within +/-5% of required value. 

Analysis of diluted TCLP extract will be done using SOW 7/88 
or ILMOl and QC requirements of Attachment II. 
CASE NARRATIVE MUST DISCUSS ANY SAMPLE PROBLEMS. 

9. Analytical results required (if known, specify format 
for data sheets, QA/QC reports, Chain-of-Custody 
documentation, etc.). If not completed, format of 
results will be left to program discretion. 

Attachment I and Method 1311 provide information required 
for extraction. Use SOW 7/88 or ILMOl for providing Table 
1 constituents. Separate Form I's are to be provided for 
Table l constituents and for Table 1 constituents corrected 
for average MS/MSD recoveries from TCLP extracts. Form I's 
will also include extraction information of Items "a" 
through "e" and Item "g" of Attachment I. 

10. Other (use additional sheets or attach supplementary 
information, as needed): 
Data rejection and non payment will be recommended if the 
laboratory does not follow the methods referenced in this 
SAS. Lab must submit all original field documentation 
(COCs, tags, SAS PLs, etc.) and originals of data to the 
Region in the time frame referenced in Section 6 of this SAS 
(analogues to a RAS-CSF). 

11. Name of sampling/shipping contact LĴ  û i (616) 942-9600 ext. 404 

-2- TCLPMl 



s o : IT 2S/'G0^90 09H0 S"93iJ bdg MOyj 

z. 

IX. 

PATA REOyiRgMBWTg 

Paranatar Dataction Limit 

S«o Table 1 
All ICP measure
ments of sow 7/88 
or ILMOl are to 
be Included but 
remaining TALB need 
not be reported. 

QC BEQOTREMENTS 
Auaita 

TCLP Extraction 

Prep. Blank for 
Extract Fluid #1 
(see 7.1.4.4 of 
Method 1311) 

See Table 1 

Ouplieata 
preciflien pasiraa 

{±% or Cone.) 
Use +/- 2 5* difference 
(advisory for TALs). 

rrequency 

Each eet of colid 
samples prepared 

Prep. Blank for Same 
Extract Fluid #2, 
if necessary 

Analysis of TCLP Extracts 

Preparation 
blank for TCLP 
Extract 
Determinations. 

MS/MSD 
(see Table i) 

All other QC 
audits per sow 
7/8S or ILHOl 

per appropriate 
sow and set-up 
with each TCLP 
extract batch 

See Table 1 
(required for 
inorganics) 
1 for each set 
of 8 sample 
extracts. 

per SOW 7/88 or 
ILMOl 

Limits* 

<5% of Regulatory 
levels or Table i. 
Discuss in case 
narrative if larger 
than CRLDs of sow. 

Same 

CRUL of appropriate 
sow for Table 1 
constituents. 

Advisory - used to 
correct TCLP values 
recovery. See Mote 
1 of Table 1. 
RPD < 20% (M3/M3D) 

per SOW 7/88 or per 
ILMOl 

III. »ACTIQN REOOIRED XT LIMITS ARE EXCEEDBD; 
Call SMO for corrective action and rcanalycic. Rcanalyeie of 
TCLP extracts may be necessary per requirements of Note 1 to 
Table 1. 

-3- TCLFHl 



ATTACHMENT I P. 1 of 2 

TCLP Extraction will be done by Federal Register of June 29, 1990 
(attached) including bottle extraction for metals. Samples will 
be wet soils or sediments; therefore, the filtration procedure 
(Section 7.1.1.7 of attached procedure) may produce interstial 
water. Also any water collecting on top of sediment or soil is 
not to be discarded, but mixed with sample prior to filtration or 
% solid determination (Section 7.1.1). TCLP Extracts may be a 
combination of liquid filtrate and solid TCLP extracts (see 
Sections 7.2.13.2 and 7.3.14) but will depend on the physical 
nature of the soils collected. Particle size reduction is not 
expected to be necessary for these soils. Sample preparation 
logs will be needed to record all required information of Method 
1311 including (but not limited to) : 

a. Weight(s) of extracted samples (lOOg minimum aliquot size is 
required for 100% solids content) and volume of any filtrate 
(Sections 7.2.2 and 7.2.5). 

b. Preliminary evaluations of percent (%) solids. 
c. pH data for selection of Extraction Fluid #1 or #2 (Section 

7.1.4.2) 
d. Dates of each preparation step, with associated weights and 

measured volumes. 
e. pH value of final TCLP extract (Section 7.2.14) 
f. Holding times (Section 7,4) are to be met and are to be 

counted from the date of collection. 
g. Record HCl normality (Section 5.3) and acetic acid normality 

(Section 5.7.2) (SAS par. 8) and measured pH of Extraction 
fluids (Section 5.7.1 and 5.7.2). Record dates of each of 
required measurements. 

h. Standardization of Hydrochloric acid and acetic acid for 
Extraction Fluid #1 and Extraction Fluid #2. 

1. The 1 H HCl can be and will be standardized to 1.0 M HCl + 
5%. 

2. The pH of Extraction Fluid #1 will be 4.93 ± 0.05. No 
standardization of acetic acid can be done - See Section 
5.7.1 of Method in Federal Register 6-29-90. 

3- The pH of Extraction Fluid #2 will be 2.88 ± 0.05. 
Standardization of acetic acid is not mandatory but will be 
done for informational purposes (Optional) and will be 
compared to theoretical value of 5.7 mL. glacial acetic 
acid diluted to 1 liter. Titration of acetic acid 
normality can not be used for contract compliance purposes 
if correct pH value is obtained (2.88). 

i. TCLP combined extract aliquots will be acidified for 
subsequent metals analysis (Section 7.2.14). 

ITEMS "a" THROUGH "e" AND ITEM "g" MUST BE A PART OF FORM I 
REPORT. 

-4- TCLPMl 



ATTACHMENT I P. 2 of 2 

Analysis of TCLP extracts will be done to determine compliance 
with Regulatory Levels using minimum sample aliquot volumes 
necessary for this purpose. 

Final Voluae Taken 
for SOW Analysis 

D e t e r m i n a t i o n 
(ml) 

M e t a l s (ICP) 

M e t a l s (GFAA) 

Hg (CVAA) 

sample A l i q u o t 
fmls^ 

10 

10 

5 

A f t e r D i l u t i o n of 
Sample Al icmot 

100 

100 

100 

Sample aliquot sizes are to be minimized, as above, to alleviate 
interferences from acetic acid/acetate buffer, to provide CRQLs 
that are 10 - 20% of Regulatory Levels, and to expand the working 
concentration range of the test procedures. 

All constituents of Table 1 are required to be determined and 
reported for TCLP extracts. Remaining TALs of 7/88 or ILMOl are 
not required, except that all ICP emission spectroscopy 
measurements required by SOW 7/88 or ILMOl are to be made and 
included in raw data. A matrix spike (MS)/matrix spike duplicate 
(MSD) for all constituents in Table 1 will be prepared and 
determined using one of the TCLP soil extracts. The same extract 
need not be used for all analyses (ICP, GFAA, or CVA) . 

MS/MSD results are advisory and used for calculation purposes. 

-5- TCLPMl 



TCLP CONSTITUENTS TO BE DETERMINED BY METHOD 1311, 
TCLP REQULATORY LEVELS / SAMPLE ALIQUOT VOLUMES TO BE USED, 

AND MS/MSD LEVELS AND CRQLS TO BE USED 
FINAL DILUTED SAMPLE ALIQUOTS (100 ml)* 

Contaminant 
METALS 
(BOW 7/88 
or ILMOl) 
As (GFAA) 

Ba (ICP) 

Cd (ICP) 

Cr (ICP) 

Pb 
(ICP or 
GFAA) 

Hg (CVAA) 

Se (GFAA) 

Ag (ICP) 

Regulatory 
Level 
(ug/L) 

5,000 

100,000 

1,000 

5,000 

5,000 

200 

1,000 

5,000 

sample 
Aliquot 
Voluae 
ml 

10 

10 

10 

10 

10 

5 

10 

10 

MS/MSD 
Level 
in Pinal 
Aliquot 
Dilution 
(uq/L) 

500 

10,000 

100 

500 

500 

10 

100 

500 

CRQL 
in rlnal 
Aliquot 
Dilution 
(ug/Li 

50 

1,000 

10 

50 

50 

0.5 

10 

50 

Note 1: TCLP Extraction of June 29, 1990 requires correction of constituent 
values for matrix spike recoveries. See Section 8.2 of Method 1311 of Federal 
Register June 29, 1990. 

The average MS/MSD recovery developed for 1 of the soil extracts will be applied 
to all of the soil extracts. It is not expected that the samples will provide 
TCLP values that will exceed Regulatory Levels; however, there is a finite chance 
that this will occur. 

If any one TCLP analyte in an extract exceeds Regulatory Levels, the extracts 
reanalysis is unnecessary using a Regulatory Matrix Spike concentration (see 
Section 8.2 of Method 1311). 

If the concentration of the analyte after correction for the matrix spike recovery 
is > 10% of but less than the regulatory level, the TCLP extract must be 
reextracted using a smaller aliquot and spiked at the regulatory level such that 
the native analyte is at approximately the regulatory level. 

If sample concentrations exceed the calibration range, sample must be diluted to 
fall within the calibration range,. 

-6- o^^ TCLPMl 
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Ceo P. h f s 

VS. ENVIRONMENTAL PROTECTION AGENCY 
CLP Saspie Maaagtmtat Ofrie* 
P.O. Box f i t > Alcxaadfia. Vlrfioia 22313 
Phone: 703/557-2490 - FTS/557-2490 

SAS Nunbcr 

SPECIAL ANALYTICAL SERVICES 

Clltat Request 

Q Regional Transmitui D Telephone Request 

A. EPA Region/CIienc 

B. RSCC Representative: 

C. Telephone Number 

D. Dace of Request 

E. Site Name: 

Region V /WWES 

Jan Ffl? 

(312)353-37^0 

Albion-Sheri.dan Township Landfill Site 

Please provide below a description of your request for Special Analytical Services under the 
Contract Laboratory Program. In order to most efficiently obtain laboratory capability for your 
request, please address the following considerations, if applicable. Incomplete or erroneous 
information may result in delay in the processing of your request. Please continue response on 
additional sheets, or attach supplementary information as needed. 

t. General description of analytical service requested: 

Analvsis of soils Tor cation exchange capaciiv. 

Definition and number of work units involved (specify whether whole samples or 
fractions: whether organics or inorganics: whether aqueous or soil and sediments; and 
whether low, medium, or high concentration): 

7 soil 

low 

and 

to 

samples 

medium 

may have h 

(including duplicates). 

concentrations of Cr, 

igh concentrations of 

Chi . 

The 

Pb, 

samples 

As 
chromium. 

Cd, 

will 

Cu, 

have 

and Zinc 

Purpose of analysis (specify whether Superfund (enforcement or remedial action), RCRA. 
NPDES, etc.): ^ 

Superfund - BT/vq . _ 

D-2-1 

Sk^.'WSI?' ' '^" ' ' 



^ ^ ^ " A ofS 

4. Estimated date(s) of collection: 

5. Estimated date(s) and method of shipment da i ly overnight c a r r i e r 

cirricr '. 

6. Number of days analysis and data required after laboratory receipt of samples: 

Laboratory should report rciults wuhin1l»day< of receipt of samples. ; 

7. Analytical protocol required (attach copy if other than a protocol currently used in (his 
program): Method 9080 or 9081A (from 3rd edition of SW-846) will be used for the 

analysis ef Cation Exchange Capacity of soils. If the soils contain appreciable amounts of 

day minerals or are very calcareous use Method 9081 A. otherwise use Method 908QA. 

Shit?ping documenis will s\|ggest method to be used based on field geologist's description. 

8. ~ special technical instructions (if outside protocol requirements, specify compound names, 
C A S numbers, detection limits, etc.): 

The laboratory win decide to use Method 9080A or 9081 A an the ba5tis of 

submitted field data and its own initial examination of each sample. 

fn Method 9Q8QA. titrants will be standardized directly or indirectly against 

Standard Reference Materials from the National Institute of Standards and Technology bv 

either using the laboratory'^ itandard operating procedures or purchasing appropriate 

commercial products. Titrations may be done potentiometrically ^rather than 

caiorimetricaltv). but the stipulated end points apply. . 

In Method 9081 A. sodium determination will be done bv the laboratory's standard 

operating procedures, using a method which uses the Quality control procedures and 

standards of the Contract Laboratory Program Statement of Work for Inorganics Analysis 

nLMOn. These include: initial and continuing calibrations rcontrol limits of 90-110 

percent), initial and continuing calibration blanks, preparation freagent> blanks, duplicate 

sample analysis (control limit of 8Q-12Q percent), and a laboratory control sample. Note 

that due to the prevalence of sodium, the preparation blank is critical. If necessary, the 

method of standard addition will be used 

D-2-2 



Cec 3o^S 

AotlyticaJ re^ulu required (if known, specify format for dau sheets, QA/QC reports, 
Chaio-of'Custody docume0Utioa,-^tc;). If not completed, format of results will be left to 
program discretion. • 

Submit all raw data ineludtne: II »ample preparation. 2) choice of Method 9Q8QA 

or 9081A and rationale, i ) bench records /reagent and titrani volumes, ealeulation 

worksheets. e t O . and 4) blank and other control sampler including standardiatinn of 

titrants (Method 9080A) and ealilfr^tion of sodium assav fMethod 9081 A>. Recorjt 

should be legible and sufficient ta regaleulate all assav results. 

10. 

II . 

'12. 

Other (uae additional sheets or attach supplementary information as needed): 

• • Nong. ; 

Name of sampling/shipping contact Liz Uhl 

Phone: r̂ if̂ l QA2-9600 Ext. '̂ 04 

ParamglCr Detection Limit 

CEC Not applieabtg 

Precision Desired 
(*% or Concentration) 

13. QC RtfluircmcnB 

Audits Required 

Lab Duplicate 

Lab BlanK 

Frequency of Audits 

1 per 10 sampler 

1 per 10 samples 

Limits 
(Percent of Concentration) 

.2fi2L 
2 X Method Petgction Limit 

D-2-3 



^ f <^ H o f 

14. Action Renuired if Limits are Excegtfga 

I, 

2. Call -ifflu Bau (̂ t̂a/̂ s•̂  27gQ> lit rnugiL nin ni:!/m-o(Mwv^ £?MO 

Please renira ihU request to the Sample Managcncat Office as soon as possible to expedite 
processing of your request for special aaalytlcal services. Should you hare any qutstloas or need 
any assistaocc. please contact your Rcgioaal reprcstautlve at the Sample Maoagtment Office. 

D-2-4 



Cec S'ofS 

ADDENDUM TO CEC IN SOILS SAS REQUEST 

Addendum to Section 7. 

Laboratory data rejection and non-payment will be 
recommended if the lab uses methods other than those 
specified in this SAS request. 

Addendum to Section 9. 

All original tags, chain-of-custody forms, SAS packing list, 
airbills, and original data must be submitted to the Region 
with the time frame listed in Section 6 above. 



Ciround water concentration excursions/abova MCLs i 

i, 2-Ditoromo-'i-chloropropane ''\1)ii(A>^'qrrf.<^itt^ c>^ ^ 7 ^ - ^ ^ 7~* " 
l̂ IWÔ SG - 8 ug/1: Round 2 J [{Joi^ ' io 'kJ <^ \ju;^^U^:^ Sa^i^^fiik^/* 

Benzene -v O A W CA'^^-^<-^ r. i i 
LFUl ~ b ug/i; Round 1 > ^ i u ^ \ / \ H-UiL -n'M 
LFOl - 7 ug/1: Round 2 ^ \P 

Vinyl Chloride 
MWCieWB - 1 ug/1: Round 2 
MW08SB - 0.5 ug/1: Round 2 
MW0 9WB - i ug/1: Round 2 
MW0 9SB - 2 ug/1: Round 2 
LFOl - 14_ ug/1: Round 1 

Arsenic 
MW0 6SB -85.1 ug/1: Round 1 
M'/>7C6SE - 12 6 ug/1: Round 2 

Antimony 
MWG9WE - 66.7 ug/1: Round 1 
MW09SG - 71.4 ug/1: Round 1 

""''"'iFOl - 185. ug/1: Round l \ ^.t. ^^^^'^ ^̂ "̂ ^̂ '̂  f f ^ 
LFOl - 279 ug/1: Round 

Nitrate/Nitrite 
MW07SG - 2 6.4 ug/1: Round 1 (background 2 6.3 ug/1) 
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